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npoXoyoq 


H SuxTpiPt'i auni eK7iovr|0r|Ke oxo epyaaxripio MucpoKopaxcov too A.n.0 utio rriv 
e7iipXe\|/r| too E7iiKoupoo Ka9r|yr|Tr| k. I Iexpoo ZipoopxoTiouXou. H epyaaia auxf) ano- 
TeXeixai citto 8uo aKeXr| to pepoq aoXXoyf|c; Kai e7iei;£pyaaiac; Kai to epeuvrixiKO pepoq. 
Exo 7tpcbxo pepoq eyive pia 7ipoa7ia0eia aoXXoyr|q Kai opa8o7ioir)ar|q tcov 7iepiaaoxepcov 
SuiXcopaxiKcbv Kai pETajiToyiaKiov epyaaubv 7100 exouv CK7iovr)0ei ano to 1987 ecoq to 
2004 arco rriv epeuvr|TiKf| opaSa Kepaubv too A.n.0. Exo epeovr|TiK6 Koppaxi xppcnpo- 
7ioir]0r|Ke rj f]5ri ojiapyonoa yv'ibar| yia Tpv avaXuari Kepaubv Xetitoo aoppaxoq Kai eyive 
pia TipoanaOeia ETtEKxaariq oe Kepaieq pr| Xe 7 itoo aoppaxoq Kai peXeir|q xr|q aupTtepicpo- 
paq aoTibv. Elio avaXoxiKa Xomov eyoope: 

'Oiicoq avacpepOpKe crro Koppaxi aoXXoyriq Kai e7iei;epyaciaq eyive r\ auyKEVTpcoari 
evoq peyaXoo TiXpOooq epyaaubv tioo exouv EK7iovr|0ei ano to 1987 ecoq to 2004 aito 
tt)v epeoiT|TiKf) opaSa Kepaubv too A.n.0. SoyKeupipeva TtpoKeixai yia 2 pexaTiTuxia- 
Keq Siaxpipeq Kai 2 1 SiTiXcopaxiKeq epyaaieq 01 07toieq 0a 7iapouaiaaxoov. Oi epyaaieq 
aoxeq apxiKa aapcbOr|Kav Kai a7io0r|K£UTr|Kav ae r|XeKTpoviKfi popcpf|. Xrr| auvexeia ava- 
7m>x0r|KE pia rjA^KTpoviKii pipXioOf|Kr| axr|v OTioia Tiepiexovxai oXeq au xeq 01 epyaaieq 
KaOcbq pia epyaaia ae popcpr| eyxeipiSioo-oSriyubv yia to XeixoupyiKO auaxripa linux 
tioo 7ipaypaxo7ioir|9r|KE axa TiXaiaia too peTa 7 m>xiaKou. H r|XeKTpoviKf) PipXioOr|Kr| 
eivai SiaOeaipp axo SiaSiKioo axri 8ieu0ovar| http://antennas.ce.duth.gr/daglibbeta. Ee 
aon) p7iopei Kaveiq va 7tpoa7ieXdaei 6 Xeq aoxeq nq epyaaieq xP0oipo7ioicbvxaq pia eb- 
Xpriaxri 8iE7ia(pr|. ripenei va aripeuoOei oxi EKxoq ano uq epyaaieq tioo nepiexovxai axriv 
t|Xektpovikt| PipA.ioOf|KT], exouv 7iepaaxei ae r|XeKTpoviKf| popipp axeSov oXeq 01 onoXoi- 
neq 01 onoieq exouv eKnovr|0ei axri paKpoxpovia aoxf| Tiopeia rr|q Epeovr|TiKr|q OpaSaq 
Kepaubv. 

Exo epeuvqxiKO Koppaxi xr|q epyaaiaq aoxriq peXeTf| 0 r|Kav 01 Kepaieq pr| Xenxou aup- 
paxoq. Apxuca rj peXeTT| eyive yia pr) Xenxa SinoXa Kai o aKonoq r)xav r| e^aycoyr) tcov 
7uo aripavTiKcbv napapexpcov xooq axriv 7repi7iTtoar| peyaXriq aKxivaq. 'Exai Xomov xa ya- 
paKtripiaTiKd tioo onoXoyicOr|Kav yia xa pp Xenxa SinoXa eivai r| apoiPaia avTiaxaari, p 
i8ia avTiaxaoTi Kai p avTiaxaari eiaoSoo KaOe prj )xnz 6 oxDxyoq too 61710X00 7ipoao- 
poubOriKe pe TiXeypa Xe 7 txd)v aoppaxcov (SiacpopcxiKfiq aKxivaq) Kaxa xexoio Tpo 7 io cbaxe 
va axnpaxi^ETai evaq K/uopoq (Xe7rTopepeaxaTTi Tiepiypacpp 0 a SoOei axri auvexeia xpq 
SiaxpiPrjq). f 1a xov U7roXoyiapo aoxdiv tcov Tiapapexpcov Xomov ava 7 iTux 0 riKE to KaxaX- 
Xr)Xo XoyiapiKO. To Xoyiapuco a7ioxeXeixai aico pia ypaqnKi] Sie7ia(pr| XP 1 ! 011 ! (Graphic 
User Interface, GUI), otioo o xPOaxfiq eiaayei pia aeipa 7tapapexpcov yia va U7ioXoyi- 
axobv xeXiKci x a xapaKxrjpiaxiKd tioo eitiOopei abpcpcova pe xr| yecopexpia 7 too e 7 iiXeyei. 
Tia xrjv Tipoaopoicoari xr|q Kepaiaq XPO 0 ^ 071018 ^ 011 T0 npoypappa Ae7txob Ebppaxoq yia 
SiacpopexiKeq oktivcc, to 071010 exei avaTixoxOei ae Tipopyodpevri 8i7tXcopaTiKr| epyaaia, 
pexa ano xiq a7iapairr|Teq xpoTtortoiriaeiq Kai SiopOobaeiq 7100 eyivav ae aoxo. To Xo- 
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yiopuco ava7iri>x0riK8 oe ylcbooa Python Kai 7ipEiiEi va xovioxei on xP0 ol d° 7i:ou iG r l Kav 
povo PipZio0r|K£q avoiyjon KcbSuca (Open Source). 

Ta jrpcbta xeooepa KecpaXala anoieXonv to pepoq ou^oyiyq Kai 87ie^epyacriaq triq 
AiaxpiPriq. 

Exo npcbxo K8<pdA.aio 7t8piypd(p8iai o xpoiroq KaxaoKeuiyq xr|q On-line r|A£KTpoviKr|q 
PiP^io0tikt|<; vcai r| xPhcny Tryc;. 

Exo Aeuxepo KeipaZaio Tiapouaidqovxai Kai ava7ixuoaovxai oi 8i7tA.(DpaxiKeq epyacriEq 
oi onoleq acpopouv xrjv peAixri Kai 7aaxo7ioir)ari ouyKEKpipevcov tujkdv Kepaubv. Tivexai 
pia cruvxopr| Trepiypacpiy Ka0e ximou Kepaiaq Kax Tiapoucid^ovxai xa xapaKxripioxiKd xiyq, 
xa 7il80V8Krripaxa Kai peioveKTiypaxa, Ka0cbq Kai xa oup7iEpdopaxa non 7ipoKU7rxouv 
psxa xr|v peXdxri xrr|<5. 

Ixo Tpixo KeipaXaio avaAuovxai oi 8i7rA.G)paxiKeq epyaaieq nov eyouv va Kavouv pe 
PeAxicbasiq Kai E7ieKxdaeiq Texvuccbv ava?a>oT|q Kepaicbv. E8cb Ttepieyovxai xpo7i07roif|asiq 
Trpoypappaxcov Kai UTtopouxivcov. 

Ixo Texapxo KecpaZaio avaA.uovxai Kai Tiapouoidqovxai oi pexaTrxuxiaKeq SiaxpiPeq 
jrou EKjrovri0riKav ano xr|v Ep£uvr|xucr| opdoa Kepaicbv. 

Ta x8>xnxaia xpia KecpaXaia ajtoxeZouv xo epeuvryxiKO pepoq xpq 8iaxpipi]c. 

Exo nepjrxo Kecpdtano ava7rxuooexai to 08©ptixik 6 Koppdxi iron exei va Kavei pe xr|q 
Kepaieq pry A^jitou ouppaxoq. Aivexai ava/amm o xpojroq iron Jtpoaoponbvexai Ka0e prj 
Aetito m'ippa Kai avaAuexai to povxeAo tiou xpiyaipoTOieixai. 

Exo 'Ekxo KecpaAaio napoDoidCexai xo Aoyiapo non ava7m>x0r|KE. AvaAuovxai oAeq 
oi Aeixoupyieq xou Kai 8ivovxai evSeiKTiKeq o8t|yieq yia rr|v yppop xou. E7iiar|g rcapou- 
aid^ovxai Kai oi piP/uoOf|Keq 7iou xprioipo7ioifi0r|Kav yia xrjv avd7rxu(qr| xou. 

Exo TipSopo KecpaAaio yivovxai oi cruyKpiaeig xcov aTtoxeAeapaxcov paq pe avxiaxoiya 
xiy; PipAtoypacplaq Kai aAAcov 7tpoypappdxcov yia xr| e7raAf|0£UC7r| xou povxeAou paq. 

Exo Oy8oo KecpaAaio 7rapouoidqovxui xeAuccbq oAa xa a7iOTEAeapaxa tow jtpooopoicb- 
aecov yia rriv apoiPaia , xriv i8ia Kai xiyv avxiaxaari eiaoSou yia eva 7tAf|0oq 8iacpopexi- 
K(bv 7iapap8xpcov. Tivovxai ETuenyq ouyKpioeiq pe alia. 7rpoypappaxa Ka0cbq Kai pe xiq 
avxiaxoiyeq xipeq yia Aenxd odppaxa. 

0a f|0eAa oxo crripeio auxo va euxapioxiyoco 0eppa xov E7ripAe7rovxa Etukoupo Ka- 
©ryyryTrri k. Flexpo Zipoupxo7i:ouAo, yia xr|v iSea xou 0epaxoq xiyq peTa7rxuxiaKf|q 8iaxpiPfiq 
pou, xiy auveyji Ka0oSr|yr|crri Kai xo evSiacpepov tiou ejieSeiqe Ka0’ 6Ar| xiy SiapKeia ek- 
Ttovrioriq xr|q epyacriaq. TeAoq 0eAco va euxapioxfjaco xiyv u7to\|/ficpia SiSaKxopa Ka. N. 
T iawo7touAou yia xo SiapKeq evSiaipepov xiyq psxpi xo 7iepaq auxfiq xpq spyaciaq. 


XIV 



KstpaXaio 1 : KaxaaKEDrj rr|<; On-line Open Source (Sip/aoOr|Kr|c. 


H On-line r|A£KTpoviKr| PiP?ao0r|Kr|, p 07toia eivai 8ia0£Gipp ctto SiaSiKTUO orp 8 ieu- 
0uvop http://antcnnas.ee.duth.gr/daglibbcta, 7i£piEX£i 2 pETamruxiaKEi; SurrpiPsq Kai 21 
SutAropanKEC, epyaoisq, oi onoiF.q £K7tovp0pKav arco to 1987 soot ; to 2004 euro Tpv Epeu- 
vpTucp OpaSa Kspaicbv tou A.n.0. Emopc; 7i£pi£X£Tai pia Epyaaia oe pop(pf| Eyxcipi8iou- 
o8pyuibv yta to IsiTOupyiKO ouoTppa linux 7tou 7ipaypaTO7toip0pKE oto Jt/tcdaia too p£Ta- 
7truxiaKoi). Xrp fhp>ao0pKp aurp pjtopEi Kavsiq va 7ipoo7t£^do£i oCec auTsq nq spyaoisq 
XppoipoTioicbvTac; pia Euxppcrrp 8i£7ra(pp. Ta ouvo/aKa oTaSia yia Tp Sppioupyia rpq 
Eivai Ta aKO/.ouOa: 


1.1 : Hapcoop 8i7r)v(opaTiK(bv spyaoKOV Kai p£Ta7m)xiaKtov 5iarpip(bv. 

Oi Sur/aopuTiKEq Epyuaisq Kai oi pETajiTUxiaKEc; SiaTpiPdq oi 07roi£<; uspiEXOVTai orriv 
pXEKTpovucp pipA.io0f|Kp oapcbOpKav ps tt| Pop0£ia tou ppxavni 1010 ? capooopq tou Ep- 
yaaTripiou MiKpotcupaTCov tou A.n.0. Kai 7t£pdoTriKav oe pA^KTpovncp popepp. Ka0£ 
aE/d8a rpc; 8i7rX.copaTiKfi<; a7co0pK£UTpK£ oe popepp suedvaq TU7tou Bitmap. To 7tpoypap- 
pa 7 iou xppcnpoTroiiiOpKE r)Tav to Desktop Binder v2Lite 7iou TrepiExerai oto CD A.oyi- 
opiKoi) tou oapeorp 7tou xppaipo7roipoaps. H SiaSiKaoia Tpq cdpcoopq 7 t£piA.appdv£i Ta 
aKoXouOa PppaTa: 

1. Ano to psvou siadvpopc; E7ciX£youp£ to 7tpoypappa Desktop Binder v2Lite (Start 
— ■> Programmes — > Desktop Binder v2Lite. 

2. Irp ouvsxeta EmlEyoups and to psvou tt| /tETOupyia Tools — > Scan settings Kai 
puOpii^ou ps oi EiKovsq 7iou oapcovovTai va ajroOpKEUovTai oe popepp Bitmap. 

3. 'ErtsiTa TtaTaps to Koupnl Scan, otote avoiysi sva napaOupo ps puOpiosn; Kai 
£7riAiyoup£: 

• Ava^uop oapcoopq: 215dpi. 
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1.3 


Kaxacnceup xpt; On-line Open Source |3iPA.io0pKp<;. 


• BaOot; xpcbpaxog: Grayscale (8-bit). 

• Tpojtoc; odpcoopt;: ADF (yia va npaypaxonoieixai auxopaxp xpocpoSoaia yap- 
xiou). 

• Tponot; xpocpo8ooia<; yapxiou: 0° (180° back). 

• npooavaxoA.iap6<; aeAdSat;: Portrait. 

• Av OeAnupe Kowroieq enuAeov puOpioeit; evepyonoioupe rriv eniXoyp Adittio- 
nal Settings Kai orri auveyeia SiaAeyoupe Erase background, av 0eA.oupe r) 
oapcocrp va eivai 8i7iA.pt; ovpTycg Kai va pp cpaivexai xo niaco pepot; xpt; aeAdSat;. 

4. Eioayoupe xov kgo8iko koi naxape to Koupm Scan. 

5. M6A.it; oAiOxAppcoOei p oapcocrp naxape to Koupjri Export Scan Kai e7rAeyoupe xov 
(paKeta) oxov onoio 0a e^ayoupe xa apyeia. 

1.2 : E^£^£pyaoia xcov eikovcov ioar£ va epGouv o£ KardAAi]A.ii popcprj 7rpiv rpv 

£iaaycoyfj tou^ arpv On-line pAxKTpovuaj pipAaoGrjKp. 

H erce^epyaaia xcov eucovcov npaypaTonoipGpKe pe xp PopGeia xou npoypdppaxot; 
FastStone PhotoResizer xo onoio Siccvepexai eAeuGepa axo 8ia8iKxuo oxp SieuGuvcrp 
http://www.faststone.org. Ta Pppaxa xa onoia aKoAu>u0p0pKav eivai: 

1 . EniAeyGpKe p KapxeEa Batch Rename icai pexovopaoape xa apyeia. 

2. Exp cruveyeia axpv KapxeA.a Batch Convert evepyonoipoape xpv eniloyp Options 
Kai SiaAicape apyiKa xpv KapxeAa Resize yia va a/Ad^oupe xo peyeGot; xcov euco- 
vcov 7tou OcEoupe. H opiKpuvcrp auxcov eyive Kaxa 40% pe xp pe0oSo 7iou npoxeivei 
xo npoypappa. 

3. 'Eneixa eniAi^ape xa apyeia va eivai xunou gif 1 6 ypcopaxcov Kai niecape xo Koup7ti 
Start. 

4. Mexa xpv oA-OKAppcoap auxou xou oxaSiou aKoA,ou0pae p npoaGpKp xou u8axo- 
ypacpppaxoc; xcov oe/dScov yppaiponoioovxat; xpv Kapxela Watermark. 

1.3 : Appioupyia xpq On-line pA^Kxpoviicriq pipAaoGfjKT|i;. 

H KaxaaKeup xpt; p^eKxpovucpt; PiPA.io0f|Kp<; npaypaxonoipGpKe pe xp PopGeia xou 
npoypappaxot; Microsoft Frontpage 2000. Ynapyei pia apyiKp oeAdSa, Eyppa 1.1, axpv 
onoia avaypacpovxai oi xixA.oi xcov SinAropaxuccbv epyaaicbv Kai xcov pexanxuyiaKcbv 8ia- 
xpiPcov Kaxa xov xpono non eyouv Kaxpyopio7ioip0ei oxpv SiaxpiPp KaOcbt; Kai epyaoubv- 
eyyeipiSicov yia onoiaSpnoxe aAAa npoypappaxa. V la Ka0e epyaoia unapyouv auvSeapoi 
(links) oi ojtoioi Sivouv xp Sovaxoxpxa axov yppaxp eixe va o8pyp0ei ae pia cruvxopp ne- 
piA.p\|/p (10-15 ypapppcov) xpt; eixe oxo nA,ppe<; Keipevo, oncot; cpaivexai ano xo Xyppa 1.2. 
Oi 8mA.copaxiK£<; eivai opyavcopevet; oe 8ev8poei8p popcpp. Ynapyei p oeAdSa xcov nepie- 
yopevcov, p onoia eyei evepya links repot; Ka0e KetpaA.aio-napdypatpo. Eniop;, unapyouv 
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Axifiioupyia xr|<; On-line r|A£KxpoviKr|<; PiPAio0t)kt|<;. 


1.3 


HTML oeAISei; one 07tou:q ppioKovxai piKpoypaipiEt; (Thumbnails) oAwv xcav U7i6A.oi7to:>v 
oeXiScov tt|^ 8i7tAcopaxxicr)<;, 6 jtco<; cpaivExai oxo Lyppa 1.3 . 

£e ko0e oeAiSo xcov Epyaaubv ujidpxei to u8axoypdipr|pa xou Epyaoxipiou. Mm 
xExoia asAiSa cpaiVExax axo Lytipa 1.4. Se jrEpinxiDCTT] tcou kutuhoc; £7ii0up£i avxlypaipo 
xrjg Epyaaiaq ycopiq oSaxoypd(pr|pa U7idpx£i auvSsapoc; nov oSxiysi as pia OE>a8a oxrjv 
ojroia p7iop£i va oxeiAsi e-mail axov U7i£u0uvo 7rpoKEtp£vou va xou xopriypOei auxo. 0a 
jrpETTEi va xoviaoupE oxi yia Aoyoix; £kxu7i:coot|<; xa xp<hpaxa oxa 7rapaKaxa) axiipaxa 
EXOUV xpo7iojtoiri0£l. 





SXhl 10 1-1 : EiaaycoyiKri afiAlSa xriq xiXEKxpovncriq PiPAio0f|icriq jie cruvSeapouq 7tpoq 5ia- 
cpop£<; KaxriyopiEi; Epyamcbv 7tou u7iapxouv gxt| PipAioOfitcrj. 





ZxnT a 1-2 : M£po<^ xr|q ExaaycoyiKT|<; aEAiSaq xr|q r|A£Kxpoviicr|<; PiPAio0f|KT|q p£ guvSe- 
opou<; Tipoc, xic; Epyaoteq Kai xiq 7i£piAfi\|/£ic; xoug. 
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1.3 : 2eX.18a rr|<; r|A£KTpovtKr|<; piP/ao0pKT|q Ttoo Jispis^ei pucpoypatplei; aeXi8cov 
Ka7ioia<; epyaoiaq kcu tou<; avxiaioiyooc; cruvSeapooc; 7ipo<; a wee;. 



PwviomNgxt 


LOTTtnts. 


lyppa 1.4 : Ee/d5a tt|c; riA£KTpovucr|g PiP>ao0f)Kr|<; ps to o5axoypu(pr|pa too £pyaarr|- 
pioo. 
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KstpaXaio 2 : Kai ;n<TT07roiT|<ni hovte>odv Kspaicov. 


2.1 : Eiaaycoyrj. 

Ixo KEipalaio auto ava/aiovxai Kai Ttapouma^ovxai ot SiTiX-Copatucet; epyaaieq Ttou 
EK7tovf|9r|Kav otto triv Epsuvr|xiKT| opa5a Kspaicov tou A.n.0. Oi SutXcopaxiKEg auxEc; 
Ttpaypaxsuovxai 0£paxa 7too ayexi^ovxai pe rr| peXitr| Kai 7iioxo7toir|aT| aoyKEKpipEVCDV 
xujicov Kspaimv. Tivsxai pia cruvxoprj 7t£piypa(pf| ku0e xutiou KEpaiaq Kai rapouaidCovtai 
xa xapaKxripiaxiKa xrji;, xa 7i>xoveKxfipaxa Kai p£iov£Kxf|paxa, koGu^ Kai xa aup7t£pa- 
opaxa 7100 7tpoicu7txouv pexa xr|v pe^exti xr|<;. 

2.2 : M£>v£tt| Kai KaraaKEUTj PeJ.tuopevii^ ox £ Siacn]<; paKpo7X£pio5iKibv ke- 

paicov >v£7ttou ouppaTO;;. 

Oi paKpo7repio5iK£<; Kspaieq TtapoocidCoov ayedov apExdpXr)tr| avxioxaori EiaoSou 
Kai ajioFaPp p£aa oe sva apKcxd peydXo Edpog ouyvoxfixcov. Ta yapaKXT|picmKd auxa 
7ipoKaA£aav xo svSiaipspov 7toAXcbv epeuvrjxcbv oxo 7rapeA.96v. Mia ecpappoyr] paKpo- 
7t£pio8iKf|<; Kepaiaq f|xav r| MSJ, r| 07toia a7tox£A.ouvxav ajto xpo7to7toir|p£V£<; Slim-Jim, 
07ico<; cpaivEtai axo Sxnpioi 2.1. H £7riXoyf| va p£>xxt]0Ei p ooyK£Kpip£vr| KEpaia otpEi- 
Xexai axic; a^iocrrip£icox£<; i5ioxt|X£<; 7iou TtapooaiaCei: aysSov topiKp avxiaxaar| eigoSou 
K ai au^ripEiT) a7toA.aPr|, [6], 

H ypr|oipo7toir|0T| MSJ cte paKpoTiEpioSucrj diaxa^ri EiyE cog auvETtEia xr|v spcpa- 
vicrri xodv yapaKxr|pioxiKcbv xpq oe Eva Eopot; ooyvoxf|x(DV. To 7tp6pA.r|pa auxo XuGrjKE 
7ipoa£yyiaxiKa, 0£copcbvxa<; oxi xo ouppa e%ei xrjv i5ia aKtiva yia oXa xa axoiyEia xpc; 
KEpaiaq. To yEyovog auxo opax; Epyoxav os avxkpaoT| p£ xt] Paaitcr) U7r60£orj ay£5iacT|<; 
paKp07I£pio8lKd)V KEpaicbv TTOU a7iaiX£l XT|V KaXUCTKEUf] XCOV GXOiyElCOV XT|<; KEpaiaq OTTO 
adppaxa SiaipopExiKtbv aKxivcov. H PeA.x(coot| oxr| ayESiaar) xpq MSJ 7tpaypaxo7iovr|0r|- 
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2.2 


MeXext) kou 7 uot 07 to(rioTi povxstaov Kepcucbv. 



Ex'll 101 2.1 : Etoixeia xpc; xpononoiripcvriq Kspa(a<; Slim-Jim (MSJ) ott| ooxyoxr|xa Eei- 
xonpyiaq f= 101.8MHz. 


ke pe xriv nspiypacpri xry; ano axoixeva 8iacpopsxiKcbv aKxivcov, [7]. Anxo EnixedyGriKE 
xpononoicbvxa<; xo npoypappa AEnxou Enppaxoq xon Richmond xo onoio anoxEA^i Kai 
xr) P<x<rr| xon Flpoypdppaxoi; Koivf|<; AkxIvoi; (KA). H xpononoir|OT| npaypaxonoif|0riK£ 
unoA.oyi^ovxa<; k<x0£ cpopa xon<; Siaycbvionq nnonivaKEC xon juvaica avxioxacEcov. 

AKoA,on0r|cs Dxyypq xr]q op0oxr|xa<; xon BE^xicopcvon Ilpoypdppaxoq (BII) p£ xr) 
pof]0Eia xcov anoxeXsapaxcov tiod anxo EcpyayE. Gq ScSopcva odyKpicrr|c; xPh 01 , 1107101 '!’ 
0rjKav anxa non avaypacpovxai a£ pia Epyaoia avacpopaq xon Ma Enavco os paKpone- 
pioSiKcq K£palE<;, [8], 

H anoKJacrri non napaxr|pf|0r|K£ pcxaqd xcov anoxE^Eapaxcov EndpEVE va ncpioxaxai 
napa xov EKXExapsvo dA^yx 0 non EcpappooxriKE. Tea va EqaKpiPco0£i rj op0oxr|xa xon 
npoypdppaxoq Aomov, xpnaiponoiri0r|K£ Kai sva xpvxo npoypappa <ruyKpiar|q, xo onoio 
csnvxdx0riK£ axo xpppa H-M xon navETuaxrjpion McGill. H oupnxcocrr| xcov anoxE^E- 
opaxcov xcov 8do npoypappaxcov anoxdAEOE xrjv xeAikt| ETriPsPaicoori oxi r) p£0oSoq non 
avanxdx0r|K£ napanavco sivai acocmy 

H peXexti xcov mvciKcov Kai Siaypappaxcov non acpoponaav xpv paKpon£pio8ucr| ke- 
paia MSJ, cpavEpcooE xpv sA.acppd unEpoxp xpc anoAaPpq MSJ cvavxi xrp avxiaxoixrjc 
SinoAucqc; Kai xrj axExiKii oxa0spoxr|xa xpq avxiaxacrriq EiooSon MSJ ynpco ano npaypa- 
xiKEq xipdg, [7], 
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ETiEKxaori ten) I Ipoypappaxoc; Aetixod Zdppaxoc; Kai E(pappoyf| tod oe paKpoTtEpioSiKEc; 
Kspaie<;. 2.3 


H ODpTixcoori xcov xapaKxx|pioxiK(ov yia xt<; pe068od<; KA Kai Bn aTto860r|K£ oxov 
pncpo api0po axoixeicov (N=3) tt|<; KEpaiac; MSJ, 8r|AaSf] oiioiaoxiKd xo oxetiku piKpo 
BW, Tipaypa xo otioio eixe ax; odvetieio xqv ave7tcuo0r|Tr| pExuPoA.fi xcov ttKxivcov oe oxe- 
Ot] p£ XXIV K01VT| Xipf) XOD<;. AdOTDXCOC; rj XWp T l TlK(,r, l TCI TOD T|AEKXpOVlKOD DTIoAoyiOXf] 
8 ev E7i£xp£7iE TispiypacpEc; pEyaADXEpcov KEpaitbv x«pi<; xrjv TrapaTtEpa xpoTioTioir|ar| xod 
npoypappaxo; Aetixod Zdppaxoc;. H xpoiioTioir|or| aoxf| etipetie va acpopa xiq yEajpExpi- 
ke<; OTippcxpiE; XT]; KEpaia; oi otioiec; o8r|yoDoav ott|v EAaxioxonoir|or| tod TtAf|0OD<; xcov 
a7iapaixT]xa)v oroixeicov xod juvaKa avxioxdaEGOV, [7], oeA.41-46. TeAo;, xa utioteAe- 
opaxa xriq PEAxicopEvrp; MSJ 8ev avxioxoixoDoav a e aDxa tod povxeAod p£ xa pfAxioxa 
XapaKxx|pioxiKd. I la va yivoxav Kaxi xexoio 0a etipetie va eixe itpaypaxoTioir|0Ei TiA(ipx|c; 
0£copx|xucf| peAett) Kaxa xpoTio avaAoyo p£ odxov xr|<; paKpoTiEpioSuaic; KEpaia; 8 itio- 
Acov. fioxooo xa aTtoxsAEopaxa yia xo povteAo auxo Eivai apKsxa iKavonoix|xiKd Kai 
iipooEyyi^ODV xa xapaKxripioxiKd piac; paKpoTi£pio8iKT|<; KEpaiac;. 

2.3 : E^EKraoi] tod IlpoypdppaTOig Aetitod HiippaToq Kai Ecpappoyi) tod oe 
paKpoii£pio5iK£<; KEpaiEq. 

Oi paKpo;r£pio8iKE<; KEpaiEi;, oticoi; avacp£p0r|KE 7iapajtdvco, TiapoDoia^ODV psyaAo 
EvSiacpspov Aoyco xx|<; ap£xdpAr|TT|<; avxioxaaT|<; eiooSod Kai a7toAaPfig psoa oe Eva ap- 
KExa pEyaAo efipo; auxvoxf|TCDV. AiaKpivovxai Sdo ei8x| tetoicov KEpaio'iv avaAoya p£ 
xo koivo f] oxi xr|<; aKxivaq xod cxoppaxoc; KaxaoKEDfn;. Mia dAAx] 8iaKpior| aipopa tic; 
P£068od<; peAexth; xcov paKpoTi£pio8tKcbv Kspauov Kai ouvioxaxai oxov xpoito 0£cbpr)ax|<; 
xod oDoxfipaxoc; xpo<po8ooia<; xcov SutoAcov. Oi p£0o8oi odtoi Eivai: (a) rj KAaoaiKr] 
p£0o8o<; avxipExa)Tiior|<; tod oDoxfipaxoc; xpocpoSooiac; co<; taiKAcopa tioAAcov eiooScov Kai 
(P) T] Evocopaxcoori xod ODOxfipaxoi; xpocpoSooiac; oxriv aKxivo|3oAoDoa KaxaoKEDX). Oi 
x£xviK£<; TtOD Ecpappoiprvxav ax; xcbpa paip p£ xo BsAxuopEvo npoypappa Aetixod Xoppa- 
xoc; (Bn), TioD avaAD0i]K£ Tiapandvco, KaAoTixav 6 Ae<; tu; TispiTixcboEic; 7 iod avacp£p0r|Kav 
nAriv rr|<; tiAeov psaAioxiKf)<; 7iOD oovioxaxai orq 0£cbprior| paKpoTiEpioSuccbv KEpaicbv 
8iacpop£TUcf|<; aKxivac; p£ EvacopaxcopEvo ODorr|pa xpocpoSooiac;. Tia xr]v avxipExd)7UOT| 
xiy; 7rEpi7ixcoor|<; aoxf|<; xpo7iO7ioiii0xiKE xo npoypappa Aetixod I0ppaxo<; Koivfiq Akti- 
vaq, xo otioio paoi^Exai oxrj p£0o8o xcov po7icbv, Kai 7iapax0riK£ xo npoypappa Aetixod 
ED ppaxoq yia AiacpopExiKE; Aktivec; (IIAA), [9]. 

To npoypappa Aetixod Soppaxot; yia AiacpopExiKEt; Aktivec; (nAA) fjxav pia etie- 
Kxaori xod npoypappaxoi; Aetixod ZDppaxoq (nAX) yia KEpaiEi; Aetixcov oDppaxcov p£ 
SiucpopExiKsc; aKxivEc;. H 0£(bpr|or| oappaxcov SiacpopETiKT]; aKxivac; oSfiyrjOE oxov dtio- 
Aoyiopo, ps xri p£0o8o xcov poTicbv, oe prj oDppExpiKO TrivaKa avxioxaoECOV [z]. 

ETlEKXEivOVXaC XT) ODV0flKT| AETIXOTTlXaq XOD ODppaXOt; EyiVE O lOXDplOpd; 0X1 £TIEl8f| 
r\ aKxiva onoiODSfiTroxE odppaxoq fjxav piKpoxEprj f| ior) tt]<; pEyaAdTEppc; xcov oktivcov, ii 
OTtoia p£ xp oEipa xiy; xixav ttoAd piKpoxEpri tod pfjKODc; Kupaxoc;, rj popcpi) xcov eAed0e- 
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2.3 


MeXdxp kou 7naxo7ioipop povxsAxov Kepaicov. 


pcov aKpcov pTiopooaE va ayvop0Ei. Tia xov 1810 aKpiPcoq Xoyo p popcpp xcov govSegecov 
croppaxcov iSiaq p 8iacpop£xiKp<; OKxivag p7topo6o£ £7riap<; va ayvopOei 5ioxi p Siacpopa 
xojv aKxivcov oxo appsio aovSeopc 0a pxav pucpoxepp xpc pEya^oxsppc aKxivaq. 

0 pp ooppExpococ; mvaKaq avxioxacecov [z] tioo imoXoyi^exai pc xp pe0o8o xcov po- 
7icbv, ocpeiXExai oe govSegek; SiaSoyiKcov croppaxcov SiacpopexiKcbv aKxivcov. Av ayvop- 
aoupe aoxp xrj SiacpopexiKoxpxa xcov aKxivcov, xoxs 8 ev 7i£piypdcpoope ocoaxa xpv KEpaia 
Tiox) pE^ExapE. To TipopXripa avxip£xco7tioxpK£ p£ pea 7toiKiXia xexvikcov tioo 6Xe<; aepo- 
poooav xpo7iooq ooppExpucoTioipcrpq xoo 7iivaKa [z] p£ KaxdXXrjXo oTioAoyiopo apoiPai- 
cov avxioxaoECOv: 

1 . Y7coXoyiopoq xoo mvaKa [z] pia epopa p£ xp pEyaXoxEpp cp^x aKxiva Kai pia epopa 

p£ XT) puvpoxeprj Ctmin. TeXiKCC O JlivaKOC [z] 7tp0£KO7IX£ and XOV PECO opo xcov 86o 

OTiOTiivaKcov 7100 Tiapayovxav avxioxoiyjvx;. 

„ , , , ctj + 0£j , 

2. YTtoXoyiopoq ps Oecoppap xoo pEooo opoo xcov aKxivcov: = 07too 

a j r| aKxcva svoq ooppaxog i Kav cp p aKxiva xoo SiaSoyiKod xoo j. 

, , , Zij(Oi) T ^ij(Oj) , 

3. ©sebppap xpg peopr; xippg xcov avxioxaaecov: = — , otioo z^) 

slvai p apoiPaia avxioxaop 8do SiaSoj^Kcov croppaxcov i Kai j, 07ioA.oyiapevp pE 
aKxiva a, (Kai yia xa 8do cbppaxa) Kai Zy^) p apoiPaia avxioxaop xcov croppaxcov 
i Kai j p£ aKxiva cp. 

H £7ialp0£oap xp<; opOoxpxaq xoo FIAA 7ipaypaxo7ioip0pKE p£ xpv ecpappoyp xoo 
oxiq paKponEpioSiKEc; Kepaieq Slim-Jim. Ajio xr| cxdyKpicrr| xcov a7toxetaopdxcov aoxod 
Kai xoo BII TipoEKoipE xo aopTiepaopa oxi xa 86o Tipoypappaxa 7iXpoiaCoov 710A.6 oxov 
xpono 7100 OTio^oyi^oov xov TiivaKa avxiaxaoECOv, aXXa 7iapoooiaCoov Siacpopa axriv xe- 
Xvikt) tioo yppoipoTioiEixai yia xov OTioAoyiopo xpq apoiPaiaq avxioxaopc 800 8ia8oyiKcov 
croppaxcov Siacpopsxucpc; aKxiva<;. 

Msxa xpv £7iaA.f|0£ocrr| xpc; acooxpe; XEixoopyiaq xoo nAA aKoAooOpcs r| ecpappoyp 
xoo oe paKpo7t£pio8iKE<; KEpaicq 67100 ooouoSei; yapaKxripioxiKO xpc; KaxacKEorji; xoog 
pxav x) SiacpopEXiKri aKxiva xcov 8m6Xxov, xa 07101a crupExcyoov oxr|v 7ipaypaxo7ioiricrri 
xexoicov Kspaicov. H KEpaia tioo p£X£xri0r|K£ cpaivExai oxo Xyppa 2.2. 

ZopTispaapaxiKa, 7tapaxripri0riKav xa cqpq: 

1. O oov8oaopoq xr|q xex\'iktic Isbell, [10], ps xr| pe0o8o po7tcbv 7100 eScoge xo PeX- 
xuopEvo 7tpoypappa oxEdiaaric paKpo7iepio8iKcbv Kepaicbv, [7 ], koxeatice cje 7iapa- 
Ti/aioia a7iox£Xdopaxa pe xo nAA yia xr)v avxiGxacrri eigoSoo Kai xpv Kaxeo0ovxi- 
Koxrixa. 

2. H peXexti paKpo7i£pio8iKcov KEpaicbv koi\t|C aKxivag p£ xo Tipoypappa KA, [6] Kai 
ps xo nAA yia koiyt] aKxiva eScoge xaoxooipa a7ioxE>^EGpaxa yia xpv KaxcoOovxi- 
Koxpxa. 

3. H pE/v£xp xpq paKpo7i£pio8iKp<; KE.paiac; ps xp pe0o8o Ma, [8], eScoge xipe<; avxi- 
oxaerpq £106800 tioo Tiapayovxai p£ xo nAA yia Koivp aKxiva. 

01 7iapa7iavco ETiixoyEit; 8oiapE<; aTioxe^oav eyyopGp Ka/,p<; ?t£ixoopyia<; xoo nAA. 
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Mr. Ain] Kai KaTaaKEor) jrpoT07roo a7toA.apri. 


2.4 



SxnM a 2.2 : MaKpo7tepio5iKri Kspaia 8 8ut6A.cov. 


'Etoi p£/^tf]0r|KC to 7rpopA,r|pa rr|q avcbpaA.r|<; crop7r£pupopd<; tcov paKpoJtEpioSiKcbv ke- 
paubv yia e^i SiaipopETiKa povtsXa coq Tipoq rr|v KaTEoOovTiKOTrjTa, tov A.oyo B/F Kai 
tt|v avTioracn] eicoSoo. 

To ysviKO cn.)|i7t£paopa 7roo 7rpoEico\|/E a7io tt| p£?^rri aoTf| Eivai: paKpo7r£pioSiK£<; 
Kspaisq koivt|<; aKTivag 8(voov KaAmspri crop7i£pi(popd a7io a7to\|/r| A.oyoo B/F. 


2.4 : MsAirn Kai KaraaKEori 7rpoT07roo a^oA.aprj. 

H pEtpriar) too KEpSooc; Siacpopcov povTE^oov KEpaicov KaT£arr|a£ avaytcma tt| iieAetti 
Kai KaTaoxEur) evo<; TtpoTOiroo a7toA.apf|q 7ioo 9a iKavoTtoiodas tov chcotto ooto, [11]. 

Oi Kspaisc; 7iou xpr|aipo7ioif|0r|Kav mq 7rp6n)7ra a7io?axPr|<; £7rp£7t£ va sxoov Ta aKO- 
Xoo0a xapaKTripioTiKa: 

i. H a7toA.aPr| rr|q KEpaiaq va Eivai E7iuKpipd)c oojcttt']. 

ii. H a7toXaPii tt|<^ KEpaiaq va Eivai apKETa <xca0£pfi yia piKpsq pETaPoAdq tcov Sia- 
OTaascov tt|<; Kspaiaq. 

iii. H ttoAodoti tt|^ KEpaiaq va xapaicrripl^ETai ysvuca mq ypappiKi] p£ psyaAo Pa9po 
Ka0apoTT]Ta(^. 

Ka0s Kxpaia 7100 £K7iA.fipcov£ aoTa Ta Kpvnipia p7iopoda£ va xprjoipo7ioiri9£i a>q Kspaia 
7ipoTOTtoo a7ioA.apfi<;. 'Opcoq 8do sivai oi ysvira a7ro8EKT£(; Kspaisc; yia tov ctkotio ooto, 
rj Kspaia 8i7roA.oo Kai rj 7topapo£i8r|<; x°dvr|. H ETnloyf) aoTf| Ecriyr.rrui toco a7io rri 
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2.4 


MeTexp Kai 7noxo7ioipGp povxeTxov Kepauov. 


Suvaxoxpxa EraiKpiPoug KaxaaKeupg oao kcu arco xp Suvaxoxpxa TiAppoug BecoppxiKou 
7 rpo-u 7 toXoyiapou xpg a 7 io 7 appg. H Kepaia laooKekoug eu0uypappou Suiokou Tetuou 
auppaxog exei, xJ 7 to auppexpucp Sieyepop, eva KepSog 7 C£pi 7 iou 2.15dB, av xo ppKog xpg 
eivai iao pe xo ppKog icupaxog Teixoupyiag 7/2. (H paBpovoppap yivexai pe xr| puOpiop 
xou ppKOug xou Suiokou peypi va £7 te70ei cuvxoviapog.) 

To 8i7roA.o Kai p TxupapoeiSpg xoavp eivai ypappma 7io7copev£g. H KEpaia ano povp 
xrjc; e^ei peya7o Pa0po Ka0apoxpxag axpv 7ro7coap, 7oyco opcog xou eupecog Siaypappaxog 
aKxivoPo/dag prcopEi va ETippEagexai 7rapa Tioku ano xo 7iEpipa77ov Kai EiSiKOxepa and 
xt) ypappp pexacpopag jiou xppoipo7roieixai yia va xpv xpocpoSoxei. T la xov 7oyo auxo Ei- 
vai 8 ugko7o va prcouv opia gxt|v a\'aKpip£va xpg jtokcoapg xpg. Oi Kepaieg TxupapoeiSoug 
yoavpg eyouv KaxeuBuvxiKcx Siaypappaxa tiou £7rpped^ovxai kiyoxepo ano xo nepipdkkov 
oxav yppoipoTioiouvxai yia pexppoeig KepPoug, tooxooo jrapouaid^ouv Kanoia eATeitixi- 
Koxpxa oxriv Ttokcoap 7iepi xov dcova xoug. Tia xpv cxTiixpuyp xcov jtapa7tdvco avcopakicbv 
GycSidCovxai oi Kaxeu0uvxiKeg Kepaieg, cmcog oi axoiyeioKepaieg SutoTxov p£ £7ii7ieSo p 
ycovtaKO avaKkaoxppa, f| paKpoTtepioSucp KEpaia tiou puBpigexai yia va yppaipoTioipOEi 
gov KEpaia Tipoxwcou a;to7a|3pg. 

H KEpaia Ttpoximou KepSoug tiou peTExpoape e%ei 7 ipoxa 0 ei and xo E0viko F pacpeio 
ripoxuircov (National Bureau of Standards). ATioxekeixai a no 8 uo ge cpaap 8ino7a xotioBe- 
xppeva ge aTroGxaori piaou pfjKOug icupaxog (7/2) navto and Eva xexpaycoviKO aycbyipo 
E 7 ti 7 i£ 8 o, rcTeupag evog ppKoug icupaxog (X.). H Kepaia auxp cpaivExai gxo I^ppa 2.3. 
ATtoxeTsixai a 7 io 8 uo Sixioka 7/2 nov eivai cxapecopeva £ 7 idvco ge 8uo 7 iapaTAp 7 a xpp- 
paxa ypapppg, ppKoug 7/4 xa oiroia Eivai PpayuKUKAxopeva. Apa Tiapouoia^ouv arceipp 
avxioxaGT| oxa oppeia xpocpoSooiag xcov Suo Surokoov. 'Exoi p 7 tapd 77 .p 7 p ypappp xpo- 
cpoSoaiag cpopxcbvEi povo xa Si 7 ro 7 a. H i 8 ia ypappp cuvSeexai gxo Kevxpo peoco p£xa- 
oxppaxioxp Jipooappoypg, 7 ron airoxEA^ixai arco opoa^oviKp ypappp aspog 7J4, 7 tpog xp 
xpocpoSooia xou ouoxppaxog. EjiuiXiov yia xp ou^Eugp pp iooGxa0piop£vpg ypapppg 
ge iooGxa0piGpEvp U7idpyEi xpppa balun (bazooka) xo ottoio jiepikAeiei xov pExaoyp- 
paxiGxp non avacpEpaps Kai 8e cpaivsxai oxp cpcoxoypacpia. Ducog avacpspsxai p Kepaia 
7 rapouoid^ei KepSog 7.7dB pe aKpipeia ±0.25dB cog 7 ipog xo KepSog xou 8 mokou evco oi 
G^exiKeg Kpioipeg 8 iaoxaoeig Sivovxai ouvapxpoEi xpg ouyvoxpxag. 

To 6 A .0 GUGxppa eivai cpavepo oxi Kaxeyei sva xoFu appavxiKO Pa0po ppxavncpg 
oxaBepoxpxag tiou ouvSud^exai pe pia Ttoku Kakd Ka0opiGpevp pkeKxpiKp oup7iepicpopd. 
Xuve7icbg Kpivsxai egaipexiKa ev 8 iacpepouoa p pekexp Kai p KaxaoKEup xpg cuyKEKpipe- 
vpg Kepaiag. 

ApyiKd ecpappo^ovxai p pe0o8og xcov eikovcov Kai o 7to>Aa7iFaGiaopog xcov Siaypap- 
paxcov aKxivoPo/dag Gxpv avaluap xou 7rponmou a7iokappg. riapdyovxai exoi Gyeoeig 
yia xo TieSio Kai xpv KaxeuduvxiKoxpxa. Exp Guveyeia Pekxicbvexai o xpo7iog pekexpg xou 
7ipoxu7iou pe xpv ecpappoyp xpg pe0o8ou porccbv Kai 7iapaxi0exai pia oeipa SiaSoyiKcov 
7rpooeyyioxiKcbv povxeAxov xou Tipoxujtou yia xpv ejiAoyp xou 7no Kaxd7A.p7.ou a7ro auxa. 
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Mf.Axtti Kai KaxaoKEorj Tipoximoo anoA,aPp 


Ixn0a 2.3 : H KEpaia 7tpoxd7ioo ano^apriq. 


Oi SiaaiaoEiq xcov ixpoxoTtcov a7ioX.apf|<; 07ioA.oYiaxr|Kav otco K/apaKa Ecpappo^ovxac 
xt] 0Ecopia xcov povxs^cov, ETulEyovxac, xr) ooxvoxr|xa XEixoopyiac; xcov 7tpoxojtcov Kai 
Xappdvovxaq o7ro\|rr| xk; 8iaaxdoEi<; xoo ydipoo pExpriaECOvTia xr) 8E5o|i£vr| Sidaxaar) 
xoo xd)p°u pExpfjGEcov, x| ojroia sivai jeep i7tou 5 pixpa,Kai yia va coxdoov oi oov0r|K£<; 
EXsoGspoo x®pou, Ttoo airaixodv r| 8idoxaor| aoxii va Eivai |i£ya?idxEpr| and 8eko cpopeq xo 
priKOi; vcdpaxo*;, r| ooxvoxr|xa X£ixoopyia<; Kai KaxaoK£or|<; 9a 7tpE7rEi va Eivai psya^uxEpri 
otto 600MHz. 

Tia pEyaldxEprj aKpipEia xrjc; TrpoaEyyiaEcof; xcov aov0r|Kcdv EA£d0Epoo ycbpou, EyivE ti 
oopcpcovia rj ooxvoxrixa KaxaoKEof|<; xcov 7tpoxd7icov ajxoA.apf|<; va Eivai TtspiTtoo r| 8utA.d- 
oia, IIIIMHz.Me xr) popOEia xcov 7rapamvco oxoixeicov KaxaoK£odoxr)K£ xo npoxoTro 
xoo Syripaxoi; 2.4. 


LyW 01 2.4 : To 7rpoxo7io a7io^apf|<; 7roo KaxaoKEoaoxrjKE Kai pEA^xrjGrjKE. 




2.5 


MeA£xt| Kai 7 noT 07 Knr|OT| povxEtaov KEpaubv. 


Ilpoiov tt]q 8ia5iKacriaq p£A£rr|<; xoo TrpoxuTtoi) T)xav cva etutiaxov Ttpoximo to o7iovo 
p£X£xf|0r|KE Kai KaTaoK£u&OTT|K£, incog (paivEtai oxo Xxripa 2.5 . To 5£ux£po Tiponmo 
arcoxEM xo ouppdxivo opoloopa xou apyiKoi) Kai jrpo£ta)\j/£ and xrjv avdA,i>or| p£ xp 

p£0oSo PO7K0V. 



Xyppa 2.5 : To ouppdxivo opoicopa Ttou KaxaoKEudoxriKE Kai p£X£xr|0r|K£. 


Ta yapaKxripioxiKd xcov Ttpoxxmcov cpaivovxai axov 7tapaKaxco JixvaKa: 


XapaKxrjpioxiKa 7tpoxxmcov 

K.£VTpiKX| cruyvoxTixa AxiToopyiaq 

1111MHz 

Ai£X>0ovor| povaSiKod psyiaxox) 

Ka0£xri oxo yEicopsvo avaK^aoxripa 

Avoiypa picrriq laypoq 

HP e =HP h =65° 

II6Axoor| 

T pappiKp Kai 7iapdXlr|?ai npoq xa 5i7totax 

A£l)TEp£UOVT£q ta>Poi 

Ap£Xr|T£Ol 

Avxioxaori eiooSod 

50fl (f=l 1 1 1MHz) 

A7to5ooT| 

0.99 

A7roA.apf| 

npoxxmou p£ etuheSo avaKXaoxf|pa 9.46±0.25dB 
npoxxmou p£ ooppaxivo avaic)iaoxf|pa 9.46±0.25dB 


ITivaKa<;2.1 : Ta %apaKxr|pioTiKd xcov Ttpoxxmcov. 


H Pa0povoprjori Kai xcov 5i3o 7ipoxxmcov EyivE pcoa oe pia oyETiKd Eupria Jtepioxn 
oDyvorrixcnv Kai exoi Eivai ttXeov Suvaxfj r) p£xpr|or| a7to?vapf]<; 07K>iao5f|7toTS xpixr|c; 
Kspaia<; p£ avapsvopEvri xipf| anoXaprn; Ttou 8 e 0a Eivai piKpoxEpr) and xr|v aKpipEia 
xcov upoTUTrcov. 
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MsAirq rq<; KEpaiae; Dopplcquad 


2.5 


2.5 : MEAirq Tip; KEpaiae; Dopplcquad 

H Kspaia 8utA.ou TErpaycovucou Ppoyou (Dopplcquad q Twin Quad) ETtivoqOqKE and 
tov Karl Weiner kou mraaKEudorqKE arco rov paSiOEpaoirEyvri Keith Kunde. H eju- 
Aoyq rrp; co; avriKEipEvo pcAirq; and rqv EpEUvqrucq opaSa KEpaicov orqpiy'.rui ora 
amAouGa 7iA£OV£Kxqpara jiou napouoidqouv ra xapaKrqpiorim rq;, aupcpcova pc rov 
Kunde: 

i. Opiqovna TtoAcooq pc orevo oyErim mrampucpo cupo; AoPou 

ii. Iyer ik a TiAaru opiqovrio cupo; AoPou (HP£=70°) 

iii. Au^qpcvq a7roAaPq (G~9dB)mi imvojroiqriKd Aoyo Front to Back. 

iv. XuvqGiopcvo ouorqpa rpocpoSooia; p£ opoa^ovucf) ypappq Kai yapqAo SWR. 

v. EAacppa, oraGcpq mi cumAq mraoKEuq pc yapqAq avriaraoq avcpou. 

Oi cvSiacpcpouac; aurc; iSiorqrc; SimioAoyouv rq ypqoipoTioiqoq rq; Kepaia; aurq; 
rooo orqv spaoircyvncq etukoivcovio psoco Sopucpopcov ooo Kai orqv ETrayysAparucr] 
paSiocpcovia ora FM. 

Xu pep co v a pe rov mraoKCuaaTq q Kepaia auviorarai ano 8uo TO7ro0CTqp£VOu; mra- 
Kopucpa rcrpaycoviKouq Ppoyou; auvScScpcvou; jrapdAAqAa o£ pia rcov KOpucpcbv rou;. 
Fliaco PpiaKcrai eva avaicAaoriKd ettIjieSo arcorcAoupEVO ano itevrc opiqdvris; pdpSou;- 
avaKAaorqpE;. T a rpocpoSoroupEva Kai ra avaKAixarim ororyeia orqpi^ovrai ara kev- 
rpa rou; Tidvco oe povcoruco loro. Oi oSqyoupsvoi Ppoyoi Eyouv o mGdva; rcEpicpspEia 
evo; TiEpiuou pqmu; Kuparo; orq auyvdrqra AEiroupyia;. Xav uAiko mraoKEuq; rq; 
KEpaiaq ypqaipojroiEirai aAoupivio q yaAm;. O apiGpo; rcov avaKAaorqpcov 5ev Eivai 
Kpioipo; aAAa ro KEpSo; rq; KEpaia; p7iopEi va p£Arico0£i p£ 7r£pioodrEpa oroiyEia. 
MiropEi va ypqoipo7ioiq0£i pia pEraAAucq 7iAdm q Eva auppdrivo rcAcypa avri rcov pa- 
P8cov, aAAa q sAacppa adqqoq rq; a7roAaPq; avnaraOpiCErai and ro pEiovEKrqpa rq; 
tioAutiAokti; m Papia; mraoKEuq;, iSicoq orav q KEpaia mraaKEuaorEi yia yapqAorE- 
pc; ouyvdrqrE; rq; ipbvq; VHF. Oi avaKAaorqpE; Eivai mruo; pcyaAurcpot oe pf|Ko; 
arro ro pioo pqm; Kuparo;. To mrampucpo Sidarqpa psra^d rcov avaKAaorqpcov 8ev 
Eivai Kpioipo. Atio roue; avaKAaorqps; o eva; ro7ro0£TEirai oro mvrpo rou iotoo orq- 
pi;q; Kai oi uttoAoutoi EKardpcoGov aurou oe ias; a7roorao£i; peraqu roue; (Xyqpa 2.6), 
[12], oeA.3. 

AapPavovra; U7rov)/q ra 7iapa7tdvco SfiSopEva, 07tco; Sivovrai airo rov mraoKEua- 
orq, aKoAou0qo£ q psAirq rqq mpaiae;. ApyiKd dyivE pia 0£copqrucq avaAuoq yia va 
7tpoKuvpouv ra yapaKrqpioriKd aKrivoPoAlae; rqq KEpaiaq Dopplcquad Kai orq ouve- 
yEiu EepappdorqKE q ps0o8o<; rcov poncov yia va pE/aubooupE rqv avaAuoq aurq Kai va 
oupriAqpcbooupE rq pEAdrq rqe; KEpaiaq. H Epyaoia jtpayparoiroiqOqKE pE rq Poq0Eia 
rou 7tpoypdpparo<; )u:7irou oupparoe; Ttou orqpi^Erai orq p£0o8o rcov po7tcbv. Xrq ou- 
vdyEia 7ipayparo7coiq0qK£ q mraoKEuq rqe; KEpaiae;, q oiroia cpaivErai oro Xyqpa 2.6 . 
FI ouyvdrqra KaroKEuqe; rqe Eivai H ouyvdrqra KaraoKEuqe; rcov 7iapa7tdvco ouoroiyicbv 
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2.6 


MeAexp Kai 7iioxo7ioipop povxeAcov Kspaicbv. 


oSpyodpevcov 8uc6A®v eivai f=864MHz. H xipp auxp oipeiAexai oxouq Ttepiopiopouq tiou 
eiaayovxai aTio xp Siaaxaap xou ycbpou pexppaemv Kai ajto xiq auvGpKeq eAeuGepou 
ycopou. 



Eyppa 2.6 : H Kepaia Dopplequad. (a 1 ) Supipcova pe xp pipAioypaipia. (P') ©eooppxiKO 
povxeAo. (y') IleipapaxiKo povxeAo. 


2.6 : Kepaieg rimou J 

Oi KEpaiEi; xi) tiou J eivai TipaKxiKa KaxaoKeuaopeveq TiapaAAayeg povoiioAcov tiou 
avxipexMTti^ouv TipopAppaxa axppd;p<; Kav xpocpoSooiaq. £2oxooo, peyaAo evSiacpepov 
iiapouaidCouv xa yapaKxqpiGxucd xouc;. Ta yevuca yapaKxppiaxiKd auxpq xpq Kaxpyo- 
pia<; Kspaicbv eivai xo Tiav-Kaxeu0uvxiKO Siaypappa aKxivoPo/dag xouq, p auvp0iopevp 
yappAp xipp xpq avxioiaapq eiooSou xouq (rtepuiou 50Q), o piKpoq ycbpoi; eyKaxaoxacrpq 
tiou aTiaixeixai Kai p axaGepoxpxa xpq KaxaoKeuf|<; xouc. 

Mia Kepaia J aTioxeAeixai Paouca ano eva KaxaKopuipo evepyo oxoiyeio tiou xpocpo- 
8oxeixai p£ xp popGeia evoq stub npooappoypq. AiaKpivoupe: 

i. Kepaia J KaGexp ae xexpdywvo aycbyipo eTimeSo nAeupdq A pe xo oppeio xpocpoSo- 
oiaq xpc apeoccx; CTidvco aTio xo etutieSo (Lyppa 2.7(a')) p ”J yeicopevou eTimeSou”. 

ii. Kepaia J pe pexaPApxo u\|/o<; xpocpoSooiaq eTiavco ano xp Pacrp xpq (Zyppa 2.7(P')) 
p ’’petapApxp J”. 

iii. Kepaia J pe an' euGeiaq xpoipoSoxpcrp oxp pacrp xpq pe opoacoviKO koAcoSio 
( Syppa 2.7(y') ) p ’’aiiAp J”. 

O KaxaKopuipoq aKxivoPoApxpq eyei ouvp0co<; u\|/oc; 3A74, xo oxoiyeio Tipoaappoypq 
A74 Kai ppioKovxai oe pucpp oTiooxacrp pexacu xouc;. 

To TtapacrixiKO oxoiyeio xpc; Kepaiac J yppoipoiioieixai yia va xpoipoSoxei Kai va 
Tipooappo^ei xov evepyou ui|/oui; A/2 aKxivopoApxp Ka0cbi; eTtiop<; Kai yia va aTiopovcovei 
aTioxeAeopaxiKa xpv o8pyoupevp aKpp xou aKxivopoApxp ano xo eSacpoc Kai xp ypappp 
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Kr.paieq rimou J 


2.6 



(a 1 ) Kspaia J ysicopsvoo znvnt- 
6ou. 


(P') MsxapZr|xr| (y') A7t?^fi Kspaia J 
Kspaia J 


Syf]pa 2.7 : XapaKxr|piaxiK£<; nspuixcbosu; Kspaicbv xotoo J 


xpocpoSooiag. Aoxo sjuxoyxdvsxai ps xo cr/r|puxiap6 svo q xpppaxoq, pf|Koo<; A74, na- 
paAXr|Zr|<; ypapppc; psxaipopac; ano xo rapaamKO axoixeio Kai xo Kaxcbxspo xpppa xoo 

pOVOTOTOO. 

H avxioxaop siaoSoo xriq PpaxoKOKXcopsvr|c; ypapppt; sivai dncipri Kai sxoi oi Kspaisc; 
J pixopodv va oxspscoBodv to>o> Ka>td tovco os psxaWuKO 10x6, Tnv avdyicri xpiiorji; 
povcoxppcov, i5ioxr|xa tod avxipsxcojri^si ps psydAp E7ixoxia xo TipoPAppa xpq s^coxspiKpc; 
syKaxdaxaopc. 

Ta xapaicxripioxiKd xcov Kspaicbv J, xa OTOia avatpspBpKav TOpajiavco, pxav p acpoppp 
yia pia aooxppaxiKp psAsxp, [13], xpq opa5a<; xcov xpicbv aoxcbv Kspaicbv. Ms Paap 
xo BscoppxiKO povxsAo KaBs Kspuiaq 7ipoa5iopioxpKav apyuca xa PsAxiaxa yscopsxpiKa 
oxoiysia KaxaoKsopt;, oxoiysia yia xa OTOia r) avxioxaop siaoSoo sivai TtpaypaxiKp Kai 
iop ps 5BfX 

H coxvoxpxa KaxaoKsop<; yia disc, xiq Kspalsq J Kai xo avxiaxoixo ppKoq Kdpaxoq 
sivai f=10B0MHz Kai A=30cm avxioxoixa. Oi xipsq aoxsc; ocpsilovxai axooq 7rspiopiapod<; 
too sioayovxai and xr| Siaoxaop xoo ycbpoo psxppascov Kai aTO xiq aov0pKS<; sAsdBspoo 
Xcbpoo. Eyiioriq, yia xp ooyKEKpipsvp aoxvoxpxa Asixoopyiac; Kai yia oAsc; xk; Kspaist; J 
xo 6i|/ot; xoo aKxivopoApxp sivai oxaBspo Kai ioo ps B.2175m. 

Ha xpv Kspaia J ysicopsvoo E7U7is8oo (IxT)P a 2.7(a')) oi yscopsxpiKsq Tiapdpsxpoi xpg 
KaxaaKSopi; sivai: 

i. To dij/oc; xoo axoixsioo 7tpooappoypc; C,. 

ii. H aTOoxaap psxaqd xcov axoixeicov y,. 

Tia xp psxapApxp Kspaia J (Zx^P* 1 2.7(p')) oi yscopsxpucsc; TOpapsxpoi xp<; KaxaoKSopi; 
sivai iSisq ps aoxsq xpq Kspaiac; J ysicopsvoo sttuisSoo ps ejturAeov xo 6\|/o<; xoo oppsioo 
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2.7 


MsXstt] kou 7naxo7toir|ar) povxsTxov KSpaubv. 


xpocpoSoaiag h. TeA.o<;, yia xpv ot7cA.fi J ( Lxppa 2.7(y') ), oi Trapapsxpoi sivai vSieq ps aura; 
xt|<; Kspalaq J ysicopsvou £7ti7i;sSou. 

Ms to irpoypappa Xs7txou auppaxot; Kai pe pia asipa auppaxivcov povxstaov psxa- 
PaAXaps yia xr|v Ka0s 7ispi7n:<oar| xiq xipsc; xcov avxiaxoiycov 7iapapsxpcov. H psxaPoAf| 
auxf| icupaivoxav psxa^u opiaKcbv xipcbv tiou Ka0opiaxr|Kav psxa airo scpappoyp spitsipi- 
kcov tuticov, 7tou 7tapaxi0£vxai and jrpaKTiKouc; KaxaoKeua axs<;. And xriv oXr| SispEuvriap 
TtpoKUJtxsi oxt rj Ttio Kpiaipi] Ttapdpsxpoq yia xr|v avxiaxaar| siaoSou acpopa rr\ psxapAr|- 
xf| Kspaia J Kai sivai xo uyoc; xpocpoSoaia<;. Ta ajioxsAsapaxa xr|c; psAsxr|<; xr|<; opaSa<; 
xcov xpicov KSpaicbv sivai auyKsvxpcopsva axov jrivaKa tiou aKoAou0si. 

'Ottcoc; 7tpoicu7rxei and xov rcivaKa oi s7uAsypsv£c;, psxa and 8ispsuvr)aT|, J SiaKpivov- 
xai, Tiapa xiq ysoopsxpiKsc; xouq Siacpopst;, yia xa axs8ov opoia xapaKTppiaxiKd xout;. Ta 
XapaKTripioTiKa auxa sivai xsxoia cboxs va xk; Ka0icxouv 7ipoxipr|TE£c; svavxi xou apsaa 
auyKpiaipou, Xoyco 7tapopoia<; KaxaaKsuf|<;, SuioAou xoao and xriv caioyri xr|<; xpocpoSo- 
a iag oao Kai and xr|v d7io\j/r| rpc; aKxivoPoXiac;. npoKunxsi, Xourov, xo aup7rspaapa oxi 
pia jipoasKTiKa axs8iaapsvr| Kspaia J koAutitsi ysvnca oAs<; xk; anaixriasK; piaq anodo- 
tiktu; Kai ouyxpovan; sAacppiai; KaxaaKsupc; Kai sxai aoviaxaxai rj xpr|cnpo7i:oiT|aT| xr|i; as 
Ka0£ avd/.oyr| 7ispi7n:coar|. 


XapaKTripiaxiKa axsSiaapsvcov KSpauov J 

To7io0sxi]ar) KaxaKopucpri 

n6Acoar| 0 ypappucp 

luxvoxrjxa Asixoupyiaq 

1000MHz 

1 . Kspaia ysicopsvou £7xuis8ou and xocAko f| auppaxivo 7iAsypa. 

KaxsuOuvap psyiaxou 

(0,cp)=(5O,9O) 

Avxiaxaari siaoSou 

4sn 

AnoXapp 

S.ldB 

2. MsxaP^pxfj J 

Kaxsu0uvaT| psyiaxou 

(0,cp)=(7O,9O) 

Avxiaxaari siaoSou 

52Q 

ATioXaPp 

3.9dB 

3. A7iAf| J 

Kaxsu0uvap psyiaxou 

(0,cp)=(55,9O) 

Avxiaxaari siaoSou 

son 

A7io^apf| 

3.0dB 

(H Kaxsu0uvan T0 ' u psyiaxou, as oXsq xk; Kspaisc, 

sivai axo £7ii7is8o xcov axoixsicov Kai 7ipo<; xr|v ixAsupa xou pucpoxspou.) 
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TpojxonoiqpEvq Kspaia Dopplcquad 


2.7 


2.7 : Tpo7t07toii||i£VT) KJ.paiu Dopplcquad 

H xpononoiqpEvq KEpaia Dopplcquad (Modified Dopplequad-MDQ) eivai npaKxi- 
Ka KaxaoKEoaopEvq napa>Aayq xqg yvcooxqg KEpaiag Dopplcquad Kai npoKunxEi pe 
7ipoo0qKT| evSiapeocov xpqpdxcov ae aoxqv. Meya^o Evdiacpspov Tiapouoid^ei taoyoo xqg 
Eipappoyqg xqg oe A.oyapi0piKsg SiaxaigEig. AtioteX^i to Kaxd?AqA.o otoixeio obv0£oqg 
ta>yapi0piKcbv KEpaicbv Xoyco too on croyxpdvcog: 

i. 5ian-|p£i ng apExdg too 5ui6A.oo (£OKoA.q Kai Eooxa0qg KaxaoKEoq) Kai 

ii. 0£pa7t£O£i xa pEioveKrqpaxd too (psxaPo^q avxiaxdoECDg Kai Siaypappaxog). 

Ta yapaKxripioTiKd xcov KEpaicbv Dopplcquad, xa onoia avacpdpOqKav oe npoqyodpE- 
vq napaypacpo, Ka0cbg Kai q Sovaxdxqxa xpo7ro7toiqoqg nig popcpqg aoxcbv, qxav q acpop- 
pq yia xqv avazmicq Evog PeAmcopevoo oxoixsioo KaxacncEoqg 7.oyapi0piKcbv KEpaicbv, 
[14]. Me paaq xo povxsA .0 xqg KEpaiag Dopplcquad npoodiopioxqKav xa Ps^xioxa yeco- 
pExpiKa axoiyEia KaxaoKEoqg, oxoiyEia yia xa onoia q avxioxaoq eiooSoo Eivai oxa0Epq 
oe oX,o to Edpog p£xaPoA.qg too pqKOug xqg n^sopag too Evog Ppoyoo xqg KEpaiag cog 
npog xo pqKog Kbpaxoo(Xdyog h/X). 

H popcpq xqg xpononoiqpEvqg KEpaiag Dopplequad(MDQ) cpaivExa i axo Xxfi!- 101 2.8 
Kai TtpoKonxEi p£xa ano psXdxq xcov smSdoEcov piag osipag OiaSoyiKabv xpononoiodpEvcov 
povxEXcov xqg apxucqg DQ. 



Dncog cpalvExai ox o Xxqpa 2.8 oe Ka0£ Eva and xa 5do xExpaycoviKa n/.aioia xqg DQ 
EXOov xono0£xq0£i EvdiapEoa EoOdypappa odppaxa napaAlqXa Kai ooppExpiKa cog npog 
xo SidKEVo xpocpoSooiag g. H ETiiloyq xqg ooyKEKpipEvqg 0Eoqg exei npoKbij/Ei p£xa ano 
pE/vExq xqg KEpaiag yia xig SiacpopEg SiaSoyiKsg 0£O£ig noo naipvoov xa oxoixeia aoxa 
Ka0cbg pExaKivodvxai 7iapaA.A.qA.a npog Eaoxa Kai ooppExpiKa npog xo g. 

H ooxvoxqxa KaxaoKEoqg xqg MDQ Eivai f=900MHz. H xipq aon] ocpEiAExai oxoog 
nspiopiopodg noo Eioayovxai and xq Oidoxaoq too x^bpoo pexpqascov Kai and xig oov- 
0qK£g eXeo0epoo ybopoo. Enioqg, yia xq aoyKEKpipsvq ooxvoxqxa A^ixoopyiag q aKxiva 
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2.8 


MeTerr) kou 7noxo7roir|or| povxeAxov Kepaicbv. 


too odppaxog eivai a=0.003m Kat to 8iaKevo xpocpoSooiag g=0.006m, xipeg opiaKeg 
adpcpcova pe xoog Tiepiopiopoog Trig peOoSoo porccov (aO.OlT). 

Tia tt|v Tpo 7 io 7 ioir|pevri Kepaia Dopplequad ( Xypipa 2.8 ) oi yecopexpuceg 7 rapdpExpoi 
rrig KaxaoKeoqg eivai: 

i. To SiaKevo xpocpo8ooiag g. 

ii. H Oeoq too aqpeioo xpocpoSooiag. 

iii. O apiOpog tcov xpripaxcov ara orcoia Siaipeixai to povxeTo. 

Me to Trpoypappa Te7ixoo odppaxog Kai pe pia oeipa ooppaxivcov povxeTcov pera- 
PaTTape yia tt|v KaOe TtepiTirojop Tig xipeg tcov avxioxoixcov 7rapapexpcov. H pexapoTr| 
aon) Kopaivoxav pexagd opiaKcbv Tipcbv tioo KaOopioxr|Kav perd arco ecpappoyq epiieipi- 
kcov totuov, 7tou TtapaxiOevxai arco 7ipaKTiKoog KaxaaKeoaoxeg. Airo xqv oTr| 8iepedvr|OT| 
7tpoKU7rTei on r) mo KaTaTTr|Tr| 7rapapeTpiKr| cog 7tpog h oucoyeveia Kepcucbv MDQ 0a 
Tipejcei va eyei xa ypaKTripioTiKa too irivaKa jioo aKoTooOei. 


XapaKTripiaTiKa oiKoyeveiag Kepaicbv MDQ 

loxvoxriTa Tevcoopyiag 

900MHz 

MrjKog Kdpaxog 

0.333m 

AKxiva a 

0.003m 

AiaKevo g 

0.006m 

KaxedGovcrri peyioxoo 

(0,cp)=(90,0) 

T covia piopg ioxdoo(yia oapcooq xrig ycoviag 0) 

HP e =54° 

Tcovia pioqg ioxdoa(yia oapcocrri xrig ycoviag cp) 

HP«,=76° 

AiroTaPfi (yia h=0.40T) 

6.75dB 

(H Kaxed0ovcrr| too peyioxoo, oe 6 Teg xig Kepaieg, 
eivai KaOexa oxo e7ri7te8o xrig Kepaiag 
(8ev onapyoov Seoxepedovxeg TopoQ.) 


'Oncog 7tpoici)7tTei airo xov Tiivam r\ E7tiTeypEvr|, pexa and 8iepedvr|OT|, oucoyeveia 
Kepaicbv MDQ SiaKpivexai, yia tti aTaOeporpTa xr|g avxioxaorig eiooSoo axo emOopri- 
x6 eopog Tevroopyiag Kav yia to yeyovog oxi eyoupe ypappucq cp-7ioTcoor| Kai peyiaxo 
A.oPoi) oxov agova Ox KaOexa oto emjteSo rng Kepalag. Ta xapoucrripioTiKd aoxa etvai 
xexoia cboxe va KaOioxobv rriv xpo7ro7i:oir|pevr| Kepaia Dopplequad 7tpoxipqxea, evavxi 
tod apeoa ooyKpiaipoo SuroToo, yia tt| ypqoipojioiqafi rqg cog axoiyeio KaxaciKeoqg 
piag ToyapiOpiKqg paKpo7iepio8iKr|g Kepaiag. 

2.8 : Miiereg aooroixieg 8i7roTa>v 

Oi piKxeg ooCTxor/ieg SutoTcov (MIA) eivai Kepaieg jcoo aTroxeXodvxai and piKxa 
axoixeia, 8qA.a8ri and PpaxoicoicXcopeva Kai avoixxoKOKTcopeva oxoixeia. MeyaTo ev- 
Siacpepov 7iapooaiaCoov Toyco rqg ecpappoyqg xoog oe ’’aocnfipaxa 8iaipopucr|g pexaT- 
Tayqg”, xa oiroia xpqoipoTroiouvxai yia xqv avTipexcbmari tcov SiaAehpecov. Me xov opo 
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Mikxe; croaxoixie; SmoXtnv 


2.8 


”8iaXEU|7Ei;” EwooupE xpv avE7ti0i>ppxp Kai ycviKci aKavoviaxp xpovucp aXXayp 7tou 
cptpaviCr.Tai crrpv evxaap ion pXEKipiKou 7t£8iou ion 8ia8i86pEvou paSiOKupaxo;. H 
aXXayp ip; evxaap; TtpoKaXsi evxove; Siaxapuxe; cm; pa8io£7UKoiva:>viE; Kai apKeis; 
(pops; ETiupspEi iri 8iaK07ni xou;, Trpaypa Ttou Ka0iaxa pia E7UKOivcovia 7ipopXppaxiKp. 
ETtiap;, p£ tov opo auaxppaxa SiacpopiKp; pExaXXayp; EwooupE pia cruoxoixia me; 07toi- 
a; to EVEpyo 81710X0 E7nX£yExai, otto Eva cruvoXo Sia0£aiptov axoixsicov, p£ Eva auaxppa 
auxopaxiapou. ETrsiSp, opto;, oe ko0e xpovucp axiypp p KEpaia ton auaxppaxo; xppen- 
portoiEi povo Eva euro ia axoixEia ip;, jrapoooia^Ei xappXp KaxEuOuvxiKOxpxa, ycyovo; 
jion 8 £ aupP&XXEi arpv avTip£itb7ncrp ion TrpopXppaxo; itov 8iaX£U|/£a)v. 

'Eva a7ro xa appavxiKa xapaKippioiiKa rp; piKip; croaxoixia; 8i7roXcov Eivai p u\|/p- 
Xp KaxEuOuvTiKoxpxa, p 07toia otpsiXEiai oip PpaxuKUKXcoap KaxaXXpXtov axoixEitov rp; 
KEpaia;. H U7iap;p ppaxuKUKXcopEvcov, SpXaSp roxopeb; Trapaaixuccov, axoixEicov pa- 
ct pe rpv pExaXXayp ion evspyou axoixEiou, avxip£TC07ii^£i axo psyaXuispo Pa0po xo 
jrpopXppa xcov 8raX£i\)/£oov. 

Mia piKip cruoxoixia SuroXcov sivai pia E7ri7i£8p cruoxoixia N>2 £u0uypappcov, ioo- 
okeXxov Kai aKpiPtb; TtapaXXpXcov 8i7i6Xeov (SxpE 0 2 . 9 ), p 07101a TtEpiXappavEi: 

i. 'Eva povo EVEpyo SijtoXo Kai 

ii. N-l>l 7 iapaamKa Si 7 roXa arro xa 07101a: 

a. M sivai avoixxoKUKXcopEva SirroXa Kai 
p. N-(M+1) Eivai PpaxuKUKXtopEva SirroXa. 

AKpaiE; 7r£pi7rxcoo£i; MIA a7ioxEXouv 01 auaxoixiE; SuroXcov ps: 

i. 'Eva EVEpyo Kai xa imoXoma ppaxi>KUKXcop£va, Kai 

ii. 'Eva EVEpyo Kai xa UTroXoirta uvoiyjOKUKXcopEva. 



Ixnixoi 2.9 : MiKip cruaxoixia SuroXcov. 


'07ta); tpaivExai oxo IX0E a 2.9 p piKip cruaxoixia 8i7toXcov p7topEi va TtapEi 7iXp0o; 
SiatpopExiKE; popcpE; 7tou 7rpoKU7rxouv a7to: 

i. ano xpv £7tiXoyp xp; 0£op; xou xpocpo8oxoup£vou 8i7roXou, Kai yia k&0e XEioia 

0£Op 
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2.9 


MeAetp kou 7 n.oT 07 toipap povxeAcov Kspaicbv. 


ii. and oAeg tic SiacpopETiKEg ETtavaApTiTiKsg pExaGsasig tcov M avo lyjo ku kAco pcvcov 
Kai (N-l)-M PpaxoKUKAcopEvcov SmoAcov, 671010 0<M<N-1, 8pAa8p otto to aGpoi- 
apa tcov SiacpopcTuccbv cri)v8iaopcbv tcov (N-l) ava M. 

exoov TO7io0£xp0£i svSiapEoa £i)0dypappa cnoppaxa 7iapaAApAa Kai croppsTpucd cog 7ipog 
to SiaKEVo xpocpoSooiag g. H STiiAoyp Trig coyKEKpipEvpg 0£crpg e^ei TipoKuysi psxa arro 
pEAdxp Trig KEpaiag yia Tig Siacpopsg SiaSoxiKEg 0Easig nov 7taipvouv to aroiyEia aura 
Ka0cog pExaKivodvxai 7iapdAApAa Jipog sawa Kai ouppExpiKd rcpog to g. 

H moxvoTpxa KaxaaKEiopg Trig MEA sivai f=900MHz. H Tipf) airrp ocpsiAExai axoug 
TiEpiopiapodg 7tou Eiodyovrai and tt| Sidaracrri tod xcbpou psxppaECOv Kai and Tig auv- 
OpKEg £>v£i)0£pou xcopou. Emorig, yia Tp ouyKEKpipevp cruxyoTpxa AEixoupyiag p aKxiva 
tod cnoppaxog Eivai a=0.003m, 8pAa8p tetoio coots a/A=0.009, xipp opiaicp aaopcpoova 
p£ xoug 7r£piopiapoi)g xpg p£068ou po7icbv (aO.OlA). 

Fia piKip (TUOTOixia SmoAcov (Ix91- ia 2.9) oi yECopExpiKEg TtapapExpoi xpg Kaxa- 
aKEopg Eivai: 

i. H araoaTaop tcov SmoAcov d ava ppKog KiopaToa(A). 

ii. H 0£crp too oppEioo xpocpoSooiag. 

iii. O apiGpog tcov xpppaxcov ora ojroia SiaipEirai to povteAo. 

Me to 7ipoypappa Ae 7 ito 6 auppaxog Kai p£ pia asipa croppaTivcov povteAcov p£- 
xaPApGpKav yia xpv Ka0E 7ispi7TTCoap oi xip6g tcov avrioTOtxcov 7tapap£xpcov, 07rcog Kai 
oi Gsasig tcov avoiXTOKUKX.copdvcov Kai PpaxuKUKXcopEvcov SmoAcov. H psxaPoAp aorp 
Kupaivoxav pexagd opiaKcbv xipcbv 7100 KaGopioxpKav pexd ano scpappoyp Ep7t£ipiKcbv 
TU7icov, 7ioi) 7iapaTi0£VTai aTio TrpaKTiKoug KaxaaKEuaoTEg. Atio xpv oAp SispEdvpap, 
[15], TtpoKUTiToov xa cxkoAouOcx oup7t£pdopaTa: 

i. Ta avoixTOKUicAcopEva TiapaairiKd oxoiXEia Spouv cog KaT£O0i)VTpp£g. 

ii. EuaTOixiEg SmoAcov ttod a7toTEAoiovTai a7toKA£ioTiKd aTio avoixxoicoKAcopEva na- 
pacnuKa oxoiXEia /lapooaidgoiov oxetiko xappAp KaTEoGovTiKorpra aAAa aycSov 
axa0£pp avxioxaop eiooSod. 

iii. ZooTOixiEg SmoAcov 7100 TtpoEpxovxai and KcxrdAApAo cruv8iaop6 avo ixto ku kAco ps- 
vcov Kai Ppaxu ku kAco psvcov TtapaamKcov otoixeicov 7rapoi)Gidgouv ao^ppEvp Ka- 
ted0i)vtik6tptcx. 

iv. H 7tp6o0£crp Evog £7tmA£0V avoixTOKUKAcopEvao TiapaaiTiKou otoixeiod oe pia pSp 
i)7idpxoooa MIA 8 ev £7rpp£dC£i crppavTiKa rpv avriaTaop £106800 rpg. 

Ta xapaKTppioTiKa non 7iapoi)aidg£i pia piKTp cruaToixia SmoAcov Eivai tetoux o'iote va 
xpv Ka0ioTodv 7rpoTippT£a, yia rp xppaipo;roipap rpg a£ cruoTppaTa Siacpopucpg pETaA- 
Aaypg, Ta 07101a yppaipoTcoiorivTai yia xpv avTipExomiop tcov 8iaA£i\)/£cov. 
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H KEpaia Ground Plane. 


2.9 


2.9 : H KEpaia Ground Plane. 

H KEpaia Ground Plane Eivai pia EupEftx; 8ia8s8opEvp KEpaia iSiaixspa coq 7tpojxri 
ETU^oyri Kata to crrd8io xpq apxiKpi; EyKaxaoxaopg evo<; ouoxppaxot; aouppaxpc, etiikoi- 
vcoviat;. Oi Xoyoi xp<; 7rpoxippop<; ant pc (paivEtai on sivai to xappta) Kootoq, p aji^orpta 
oxpv KataoKEup, to piKpo (3apo<; oe ouvSuaopo p£ tpv Ka^p ppxavncp oup7iEpi(popd, p 
et)KO?da arpv xotioO Expop Kai p Suvaxoxpxa va cruvxovioxEi pE pExaPoXp xcov [iaaiKo'iv 
KaxaaKEuaaxiKcbv oxoiyEicov xp<;, exoi cooxe va 7iapouoid^£i xipp avxioxaopq Eiao8ou 
p ojroia sivai KaxaXlpXp yia xpv 7cpooappoyp rp<; K£paia<; oxi^, xu7ro7ioipp£vpc; xipp<; 
avxiaxaapc xcov 50H, TT|A£7nKOivcoviaK£<; odokede^. 

Mia KEpaia Ground Plane sivai Paoira pia Ka0£xp KEpaia ppioscog tcopaxog 7iou xpo- 
ipo8ox£ixai oxo KEvxpo, p£ xo Kaxco pioo ton 8i7i6A,oi) 8iaipsp£vo oe ^£%copioxd xpppaxa 
7xoi) E^ouv p£xa(p£p0£i oxo opicpvxio £7ri7XE8o. To Ka0£xo xpppa ^Eixoupysi co<; p Kspai- 
a(Kd0sxo<; aKtivoPolpn^), evco xa opupbvxia p aKxivcoxa oxoixeiaiyEicopsva oxoixEia) 
oxppaxi^ouv Eva x£j£vpx6 ettitteSo yEicoopg (XxPP a 2.10(a’)). H xaop Kai xo p£i>pa oxpv 
KEpaia poipaCovxai eciood pExacd xcov aKxivcoxcbv oxoixsicov, xa oiroia Siapopcpcbvouv 
Eva oovxoviCopEvo ouoxppa txou piropsi eixe va 8iEy£p0£i EitE va a7ioouvxovioxEi and 
yEixoviKa avxiKEipsva. H KEpaia Ground Plane ©scopEixai on exei sva ioo-Kax£u0uvxiKo, 
opiipbvxio Siaypappa aKxivopo?da<; Kaipia xapp^p ycovia aKxivoPoX.ia<;. 



(a 1 ) H a7i?U| KEpaia Ground Plane Kai xa PaoiKa (P') H op0oycbvia ke- 
yECopsxpiKa oxoiXEia KaxaoKEupi; xpq. paia Ground Pla- 

ne. 


Sxppa 2.10 : BaoiKEt; popcp£<; xpq Kspaiaq Ground Plane. 


'Oncog cpaivEtai oxo ^xppa 2.10(a’) xa aKpa xcov aKxivcoxcbv oxoixeicov Eivai iraopi- 
Paopsva. Auxo oipsilExai oxpv avayKp 7ipooappoyp<; xpq avu\|/cop£vpi; KEpaia*; Ground 
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2.9 


MeAexq Kai nioxonolqaq povxeAcov Kepaicbv. 


Plane oxa 50Q. Eav xa aKxivcoxa oxoixela pploKovxai oAa oe eva povo opiCovxio enlneSo, 
r| avxioxaari xoi) oqpelou xpocpodoolac xqc Kepaiaq eivai neplnou 36fl KaxePdCovxac xa 
aKxivcoxa oxoixela exoi cboxe va oxqpaxlCouv ycovia peyaAdxepq xcov 90o pe xov KaOexo 
aKxivoPoAqxq, an^avei q avxloxacrq xon oqpelou xpocpo5ooia<;. Ixqv opiaKq neplnxcooq, 
oxav xa aKxivcoxa oxoixela oxqpaxlCouv ycovia 180o pe xov aKxivoPoAqxq(xa aienvco- 
xa oxoiyda nepipdAAouv xqv xpocpo5oola exoi cbaxe va 5iapopcpcbaouv evav pavSua), 
q avxloxacrq xon oqpelou xpocpoSoalac; ylvexai 72 Cl. Tcnvleg pexacu 90o Kai 180o 0a 
napouoiatouv avxioxacrri pexacu 36f2 Kai 72Q. T cnvieq xqq xa^qq xcov 135o napeyouv 
KaA.ii npoaappoyq pe opoaCovucq ypappq 50£1 

Hq avxiKelpevo Gecopqxucqg peAexqq, [16], xEn<Ttpo7roif)0r|K£ apxiKa r| Kepala xon 
Exppaxo*; 2.10(P'). IdpoKeixai yia pia opGoycbvia Kepala Ground Plane, r| onola ano- 
xeAelxai and nevxe euGuypappa oxoixela pqKouc; A/4 oe opGoycbvia Sidxacq. To aup- 
pa KaxaaKeuqc; xqc; Kepalac; pe xq pr) pr|5£viKf| aKxlva exet avxiKaxaoxaGel and vq- 
paxoei8f| oxeAexq loon pqKoug enl xon acova xon apxucou auppaxoc;. To opoaqovucd 
KaAcbSio xpocpoSoalaq paCl pe xov no pit 6 exei povxeAonoiqOel coq KnicAcopaxiKfi nqyq 
’’aqpeiaKcbv Siaoxaoecov”, q onola Kai naplaxaxai axqpaxuca peyevGupevq oxq Geaq 
auv8ecrq<; KaAcoSlou-Kepalac oxqv apxq xon anaxqpaxoc ouvxexaypevcov. H oAq Sidxacq 
Gecopelxai oxov eAeuGepo x®po ayvocbvxag xo auvoAo xcov Aomcbv cpnoiKcbv avxiKeipe- 
vcov. 0a npenei va xovioxel oxi yia unoAoyiaxiKouq Aoyoug GecopqGqKe xexvqxa Kai eva 
8kxo axorxelo xonoGexqpevo avxlGexa npoq xo evepyo oxeAexoq. 

AvaAnxiKa q Gecopqxuca peAexq xon neSlou aKxivoPoAlaq nepiAapfSavei: 
a. Ecpappoyq xqq xexvucqc; xqc peGoSou ponabv yia xqv anoSeitq xqq looxqxai; xcov 
penpaxcov xa onola Siappeouv xa xeoaepa yeicopeva oxoixela. 
p. Ecpappoyq xon yevucou xunou eKcppaaqc; xon neSlou aKxivo(3oAlaq oe Ka0e eva ano 
xa oxoixela Kai unepGecrq yia xqv enpeoq xon oAikou neSlou. 
y. T evucq peAexq xqg onvdpxqoqq xon Aiaypappaxog AKXivoPoAlag. 

Ta xapaKxqpioxiKd xcov Kepaicbv Ground Plane, xa onola avacpepGqKav napanavco, 
qxav q acpoppq yia pia onoxqpaxucq peAexq xqc; opdSac anxcbv xcov Kepaicbv. Me pdcrq 
xo Gecopqxuco xong povxeAo npooSioploxqKav apxiKa xa peAxioxa yecopexpiKa oxoixela 
KaxaoKenqg, oxoixela yia xa onola q avxloxaoq eiooSon eivai rcpaypaxucq Kai loq pe 
50Q Kai q anoAaPq Siaxqpelxai oe n\|/qAa enlneSa. 

H cmxvoxqxa KaxaoKenqq xqq Kepalaq Ground Plane eivai f=900MHz. H xipq an- 
xq ocpelAexai oxonq nepiopioponq non eioayovxai ano xq didoxaoq xon x®pon pexpq- 
oecov Kai and xiq onvGqKei; eAenGepon x®P ou • Enloqc, yia xq cruyKeKpipevq ouxi'dxqxa 
Aeixonpyla<; q aKxlva xon odppaxoq eivai a=0. 000566m, q xipq xq<; onola<; nAqpel xo 
Kpixqpio Aenxoxqxao(aO.OlA). 

T la xqv opGoycbvia Kepala Ground Plane (XxGP a 2. 1 0(P')) oi yecopexpucol napapexpoi 
xq^ KaxaoKenq<; eivai: 

i. H ycovia icAloqq a xcov xeooapcov yeicopevcov oxoixelcov and xo enlneSo xOy. 
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MeXerr| 7tapaXXr|Xr|i; Siaia^rn; Kepaicbv Yagi. 


2.10 


ii. O apiOpoc tcov yenopevcov axoixeicov. 

Ejriorri*;, 0a npenei va crr|pEico0Ei on exei 8iepei>vr|0Ei Kai r| 7tepi7ixcocTr| otxod r| yen via 
KXicny; eivai oxaBepi) Kai ior| pe 0o, eveb pexaPaXXexai rj cn)xvoxr|xa xrp; Kepuiaq, 8iaxr|- 
pcbvxa<; opcoc xo pfiKOi; xcov oxoiydcov axaOepo imoXoyiapevo yia (Tuyvoxrixa Xeixonpyiaq 
f=900MHz. 

Ms xo jxpoypappa Xcjrxoi) cn'ippaxoq Kai pe pia aeipd cruppaxivcov povxeXcov pexa- 
PaXXape yia xrjv Ka0e 7iepi7rxcocxr| xvq xipeq xiov avxiaxoixcov 7iapapexpcov. H pexaPoXi) 
auxrj Kupaivoxav pexaqu opiaKcbv xipebv iron Ka0opioxr|Kav pexa ano eipappoyfj ep7reipi- 
kcov xxmcov, jxoi) ;xapaxi0svxai a7to 7xpaKxiKouc; KaxaoKeuaoxeg. A7xo xpv oXr| 8iepewr|crr| 
nrpoKUTxxouv xa aKoXoi>0a oDp7ispdopaxa: 

i. H Xeixoupyia xrjq Ground Plane e^riyeixai Tx^fipooq pe xov cnjvu7roXoyiop6 xryq na- 
pouciac; xcov aKxivcoxcbv axoixeicov rr]c pderriq. 

ii. H Becoprixocrj Kai imoXoyiaxiKri peXerr| e8ei£e oxi xo 7xe8io aKxivoPoXiac; eivai icto- 
KaxeuOuvxiKO, r| xipp xpe Kaxei)0i)vxiKdx7]xaq 8ev ^S7tepvdsi aurrj xou evog SucoXou 
XJ2 Kai oxi eivai Suvaxov va 7rexuxoupe auvxoviapo xr)c ev Xoyco Kepaiaq txoXu 
K ovxa am 50Q. 

iii. H cruyKpiOTi BecoprixiKcbv, imoXoyiaxiKcbv Kai 7reipapaxiKcbv KaxeSeice xr) aupcpcovia 
pexa^u xaug. 

Ta xapaKtripicjxiKd txou 7tapouaid^ei pia Kepaia Ground Plane eivai xexoia ebaxe va xriv 
koOictxouv Tipoxiprixea, yia xr| xpr)oipojxoir|of| xt|q as ev a auarr|pa aauppaxp<; ertiKoivco- 
viaq. 

2.10 : MeXerti 7rapaXXTiXr|q didraqip; Kepaicbv Yagi. 

H 7tapdXXr|Xr| Siaxa^p Kepaicbv Yagi(oxoipa Kepaicbv Yagi) eivai evaq auvSuacpoq 
Suo f| 7repiaaoxepcov Kepaicbv Yagi, oe 7rapaXXr|Xr| Siaxa^r), pe Kom’] xpocpoSooia, ae 
Sidcpopouq yecopexpiKodq cxuvSuaopodq, [ 17 ]. 'Otxgx; TxpotcuTtxei Kai aito X 7 yv ovopaaia 
xrj<g Siaxaqrig xo SopiKO xr|<; oxoi%eio eivai r| Kepaia Yagi-Uda, acpou auxfi eivai eupuxa- 
xa 8ia8e8opevr|, Kavovxai; exoi xo 6Xo auaxripa, axexiKa jrpoaixo, and aiioyr) kogxou<;, 
ecpoaov PePaia, KpiOei KaxaXXr|Xo, yia xr|v KaXui|/r| xcov 7ipoSiaypappevcov a7iaixf|aecov. 
Oi Xoyoi 7ipoxipr]OTj<; xr|c; ev Xoyco Kepaiaq eivai xo peyaXo KepSoi;, o KaXoq cyuvxeXeaxriq 
’Tront-to-Back Ratio”(FBR) Kai eva ayexiKa eXeyxope\'o Siaypappa aKxivo[3oXiai; pe 
puepeg oxexiKa ycovieq avoiypaxoc; (Beam Width). H 7xapaXXr|Xr| didxacr] auxebv ecaacpa- 
XiCei aKoprj KaXuxepa ajroxeXeopaxa. 

Mia Kepaia Yagi-Uda ajxoxeXeixai a7ro eva xpocpoSoxoupevo axoixeio Kai apKexa 
7tapaoixiKa, xa OTioia eivai 7rapdXXr|Xa oxo evepyo 8i7toXo Kai ppiaKovxai oe E7raycoyi- 
Kf) cru^eu^ri pe auxo (Ixhpa 2.1 l(a')). Mepuca and xa 7iapacnxiKd(Pori6rixiKd) oxoixeia, 
Xpriaipeuouv a7to riXeKxpucfi a7ro\}rri, oav Ka0pecpxea(avaKXaaxripec) Kai aXXa a a peyev- 
OovxiKoi cpaKoi (Kaxeu0nvxripe<;). Fia va Xeixoupyriaei eva 7iapaoixiKO oxoixeio, eixe aav 
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2.10 


MsXsxp Kai 7 noT 07 i:oipop povxsX©v KEpatcov. 


avaKXaoxppa;, site oav KaxsoOovxppa;, 0a Jip£7tEi va ex£i, tooo ooyKEKpipsvp caioaza- 
crr| ajio to svspyo 8(710X0, 600 Kai ooyKEKpipsvo ppKo; Kai aKiiva. 'Exoi, ysvuca, to 
7 iapaoiTiKO OTOiyeio Ttoo OsXoops va Xsixoopysi oav avaKXaoxppa;, 0a 7 tpe 7 t£i va e%ei 
aoT£7ray©yiicp crup7iepicpopd rai aovE7i©; to pXEKxpnco too pf|Ko; 0a 7rp£7i£i va sivai 
Xiyo psyaXdxEpo a 7 to to pXsKxpiKO ppKo; 7 too avTiaToiyci oxp ooxvoTpxa aovxoviopod 
(XEixoopyia;). Tia va XsixoopypoEi oav KaTEoOovxppa;, 0a 7 rpe 7 i£i va 7 iapooaid^£i yco- 
ppxiicp oi)p 7 t£pi(popa Kai aov£7i©; 0a Jtp£7i£i va exei piKpoxspo pXEKxpiKO ppKo; ajto to 
pXektpiko ppKo; X/2 too EVEpyoo 5 i 7 toXoo. H oK07npoTT|Ta too avaKXaoxppa, sivai va 
PeXtkooei tov Xoyo FBR (va psiwosi ti; 7 iap£pPoX£; ajio Trio©), evco too KaTEoOovxppa 
Eivai va Kav£i tuo o£u tov icopio X0P0, pEicbvovxa; Tp y©via piop; laxdo;. To KEpSo;, 
to Siaypappa aKTivopoXia; Kai p odv0Erp avxioxaop eiooSoo tp; KEpaia; Yagi-Uda, 
KaOopi^ovTai airo to oyETik'd 7 iXdxp Kai tk; cpdosi; x©v psopaT©v 7100 xpcyoov os oXa 
xa oToixsia Tti<g 8 iaxa;p; (site TiapaomKa, site Evspya). ripETiEi va appsuoOsi, oti yia 
va exei pia KEpaia KspSo;, aTiaiTEixai va aoyKEVxpcovEi xpv svspysia aKTivopoXia; oe 
pia ooyKEKpipsvp KaxsdOovop Kai va psiciwEi xpv aKTivopoXodpsvp svspysia Tipo; ti; 
a XXe; KaT£O0dvo£i;. Kaxa oov£ 7 t£ia, to KEpSo; Eivai oxsva oovSsSspsvo, tooo ps to 
KaT£o0ovTiKO Sidypuppu aKTivopoXia;, 600 Kai ps ti; otuoXeie; aoxp;. 

H KEpaia Yagi-Uda p 7 iopE( va 0£©pp0si oav yEwpxopa; yia ttiv 7 iapay©yp pia; 
oToiPa; opoicov Kspaicov. Aoxp Tp didxacp-yEwpTopa Tp 0£(opodp£ oav sva ”koot(” 
(SopiKO otoixe(o), oto OTioio 8e pTropsdps va £ 7 t£pPoop£ Kai va aXXa;oop£ Ka 7 ioia a 7 io 
xa (yscopETpiKa p pX£KTpiKd)xapaKTppiGTiKa Tp; Kai kot' ETiEKxaop to Siaypappa aKTi- 
vopoXia; aoxp;. Tia OTtoXoyiaTiKod; Xoyoo; 0£copodp£ oti p KEpaia aTiOTEXsixai and 
opoia 5 i 7 ioXa (irapdXXpXp pETaxoTuop too SiTtoXoo-yswpTopa, apa i5io ppKo;, Kai i 8 ia 
psopaTiicp Kaxavopp). To kooti, x«paKTppi;Exai co; 7 ipo; xp oxoipa, oav p 5idxa;p 
avacpopa; a 7 to xpv 07toia 7 rpoicd 7 tT£i p 7 tapaXXpXp Sidxacp too Exppaxo; 2.1 l(p'), ps ps- 
Taxo 7 rio£i; ava oxaOspa Siaoxppaxa 7 idv© os pia soOsia ypappp, tow ciktivo PoXoovtmv 
8 iaxd^£CL)v(KooTid)v), ps xpocpoSooia i5ioo 7 iXdxoo; Kai oxaOspp Siacpopa cpaop; pExa^d 
too;. 

H 0£©ppTiicp psXExp xp; 8idxa;p; too Exppaxo; 2.1 l(P') aiiEdEi^E oti, [17], osX.2- 
12,15 yia va TiETdxoops xp psyioxp KaTEoOovxiKOTpxa xp; oxoipa;, 0a 7rps7iEi va xpoipo- 
Soxodvxai oXe; oi KEpaiE; aKpiP©; oopipaoiKa, Kaxi psPaia ttoo yivsxai 710 X 0 SookoXo ps 
xpv adcpop too 7rXp0oo; xaiv Kspaicov, TrpOKEipsvoo tooo va KaXdi|/oop£ xi; a7iaiTpo£i; 
KspSoo;, 600 Kai va ppv xdvoops Evspysia 7 tpo; KaxcoOdvosi; 7100 5e pa; EvSiaipspoov. 
Av 0sXoop£ va 7 i£xdxoop£ ” 7 i£pioxpo(pp’' tow XoPcbv xp; oxoipa; ps pXsKXpOVlKO xpo- 
7io, sivai aTiapaixpxo xa SopiKa oxoixsia va TpoipoSoxodvxai ps Siacpopa (pdop;. Expv 
7iEpi7rx©op aoxp p xipp xp; KaxEoOovTiKOTpxa; Eivai psioipm], 

Ta £TU0oppxd xapaKxppioxiKa xp; oxoipa; opoicov Kspaicov Yagi-Uda, xa oiroia ava- 
cpsp0pKav TiapaTidv©, pxav p acpoppp yia pia ttio avaXoxiKp psXExp xp; opa8a; aoxcov 
tmv Kspaicov, ps xp Pop0£ia Kopi©; o7ioXoyioxiK©v 7ipoypappdx©v. To Kopioxspo sivai 
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MeXetti napaXlrj^riq Siaxa^rn; KEpaubv Yagi. 


2.10 



(a 1 ) KEpaia Yagi-Uda, r] oxtoia anoxsAEaE xov y£wf|xo- 
pa yia xpv 7rapaycoyf| oxoipac; opoicov KEpaubv. 



(P') StoiPa opoicov Kspavcbv Yagi. 


2.1 1 : TEWiixopaq Kai aioipa opoicov KEpaicbv Yagi crupipaoiKd xpocpoSoxodpE- 
ve<;. 

to 7tpoypappa Xejitou odppaxoq, to orroio a7toxEA£i pdxpo cruyKpicrr|c; yia 07ioioSf|7i:oTE 
a Xko 7rpoypappa cnjvxdaaExai yia xrj Siaxa^r) 7ioi) peAetotoi ko0e cpopa. Me pdcrr] xr| 
0£(opr|TiKf| pEXixri 7ipoo8iopioxr|Kav applied oi PeAtiote*; JtapapExpoi, yia xiq 07role<; xo 
KEpSoq SiaxppEixai oe u\|/r|A.d smjtESa Kai to Siaypappa ciKTivopoAdaq sivai mo oxevo, 
a£ awSuaapo Jtavxa p£ to yapr|A.6 Kooxoq. 

Tia xriv 7iapaAA.r|Ar| 8idxa£,r| KEpaicbv Yagi oi TiapapExpoi tiou ETxrjpEd^oiJV to KEpSoi; 
Kai to Sidypappa aKxivoPoAiac; Eivai: 

i. H a7r6oxacrr| Siayoipiopod xcov KEpaicbv tiou oovioxouv xr| oxoipa. 

ii. To 7r?LTi0o<g xcov KEpaicbv auxrn;. 

iii. H cruxvorriTa AEixoupyiaq. 

iv. O xpomx; Siaxa^rn; xcov KEpaicbv xr|<; axoiPa<; axov xebpo. 

Me to repoypappa Aejitou exuppaxot; Kai ps pia osipa cruppaxivcov povteAcov pExapdA- 
Aaps yia rr|v kciOe 7i£pi7Txcocrr| xiq xipdq xcov avxiaxor/cov rcapapExpeov. H pExaPoAf) uurp 
Kupaivoxav pExa^d opiaKebv xipebv tiou KaOopioxriKav p£xa ano scpappoyi] EprcEipiKcbv 
TU7icov. T la xriv £7ralf|0£i'crr| xcov a7rox£A£Gpdxcov 7rpaypaxo7toifi0r|K£ Kai KaxaaKEoaaxi- 
kt) peXett] pEpiKebv and xa cruppaxiva povxEAa tiou ava?d)0r|Kav oxo axaSio xiy; i)7roAo- 
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2.11 


MeAixp kcu 7noxo7ioipop povxeAxov Kepaicbv. 


yioxucpg peAixpg. A710 rriv oXp Siepeuvpap 7tpoKU7rxouv xa ak'oXouGa oupTtepaopaxa: 

'Oxav Gexoupe oav 7tpcbxo Kpixppio axr|v e7nXoyp xou ouoxppaxog-Kepaiag an)A xo 
KepSog, xoxe p Tipcbxp 7ipoo7ia0eia KdXuypg xcov aTiaixpoecov KepSoug yivexai pe xrj yppop 
xpg Kepaiag Yagi-Uda tioAAcov oxoiyeicov, [17],oeA..4-18. Eav Gstoupe Aiyo peyaXuxepo 
KepSog, xppoipo7toioupe Kepaia Yagi pe TioAAoug avaicA.aoxppeg, [17],oe^..4-5,17. 'Oxav 
aKopp 5ev 7iexuxaivoupe xo e7xi0uppxo KepSog, xoxe p 7tXiov evSeSeiypevp Xu op eivai 
p yppop jiapaXXpXpg 8iaxai;pg Kepaicbv Yagi oupcpaoucd xpocpoSoxoupeveg. To aup7ie- 
paopa oxo 071010 KaxaXpcape, as oyeop pe xo 7iXp0og xcov Kepaubv Yagi xpg oxoipag, 
Gecoppxucd xouXdyioxov, eivai oxi KepSog au^avexai nepijioo Kaxa 3dBi, [17],oeX.4-17, 
Ka08 cpopa 7100 SmXaoiagexai xo 7tXp0og xcov Kepaicbv Yagi 7tou aTioxeXouv xp oxoipa. 
Auxo, loyuei ttoXu KaXa, oxav p augpop xou 7iXp0oug xcov Yagi xpg oxoipag, yivexai oe 
Suo Siaoxaoeig, xo KepSog 7iapouoid^ei pia augpop yupco oxa 2.9dBi, yia Ka0e SmXa- 
oiaopo. ripejTei va xoviaxei oxi xa apiGppxuca auxa aTioxeXeopaxa avxioxoiyodv axpv 
ixepkxcoap, otiou oi ajioaxdacig Siaycopiapod pexacu xcov Kepaicbv eivai oi PeXxioxeg, 
evco pe dXXeg aTiooxaoeig Siaycopiopod o puGpog augpcrpg xou KepSoug (pe xo 7tXXp0og 
xcov Kepaicbv) eivai piKpoxepog. 

Ixpv 7iepijixcoop Txoi) oxpv 87nXoyp xou ouoxppaxog-Kepaiag pag evSiacpepei xo Sia- 
ypappa aKxivopo/dac Kai ouyKeKpipeva xo oxevepa xou XoPod pe eXeyyopevo xpoTio xoxe 
apyikd yivexai yppap Kepaiag Yagi-Uda 7toXXcbv oxoiyeicov. Augavovxag xo 7tXf|0og xcov 
oxoiyeicov pixopoupe va oxeveuoupe xov Kupicag XoPo (va piKpaivoupe xp ycovia piopg 
loyuoc), eixe povo cog 7ipog xo E-e7xi7ie8o, eixe povo cog 7ipog xo H-e7ii7ie8o, eixe Kai cog 
7ipog xa Sdo e7ri7ieSa. To Siaypappa aKxivoPoXiag oxeveuei (yivexai oguxepo) (oe oyeop 
pe auxo xpg airXpg Yagi), cog 7ipog xo e7ii7ie8o eKeivo, otiou avpKei o acovag xpg oxoipag, 
evco cog Tipog 87ii7te8o Ka0exo oxov dgova auxpg, xo Siaypappa Tiapapevei apexdpXpxo 
oxav avacpepopaoxe oe oxoipeg piag Siaoxaopg. Ixpv 7iepi7ixcoop ttou oi oxoipeg eivai 
Suo Siaoxaoecov, Ttexuyaivoupe oxevepa xou Siaypappaxog akxivopoXiag Kai cog 7tpog xa 
Suo e7xi7xe8a, acpou pia xexoia Siaxagp a7ioxeXei 7ipocpavcbg yeviKeuop xpg oxoipag piag 
Siaoxaopg. H oguxpxa xou Siaypappaxog akxivopoXiag eivai avdXoyp xou 7i/,pOoug xcov 
Kepaicbv Yagi tiou ouvioxouv xp oxoipa. 

TeXog, oe pia oxoipa pe ouyKeKpipevo 7tXp0og opoicov Kepaicbv, 7iexuyaivoupe pe- 
yioxo7ioipop xou KepSoug, oxav oi a7tooxaoeig 8iaycopiopou (pexagu xcov Kepaicbv), tcu- 
paivovxai ano 1 .57. ecog 2X. Av e7ii0upoupe opcog eAdyioxoug 7tapd7tXeupoug A.oPoug oxp 
yapaKxppioxiKp xpg oxoipag opoicov Kepaicbv, p a7rooxaop Siaycopiopou 7ipe7iei va eivai 
0.9X. 

Mexa aito pia eKxevp peAdxp, xedaKd 7ipoKU7ixei xo oup7tepaopa oxi p 7iapaAA.pA.p 
Siaxagp Kepaicbv Yagi piiopei va Tiapoumaoei xa e7ii0uppxd yapaKxppioxiKa, yia va xpv 
Kaxaoxpoouv Kaxa>Ap),p yia TioAAeg ecpappoyeg, povo oxav 7ipaypaxo7ioip0ei pia KaXp 
Gecoppxucp peXdxp-Siepeuvpop, p 07101a 0a oSpypoei xooo oxpv KaxaAAplp 7tpoSiaypacpp 
xcov KaxaoKeuaoxiKcbv 7iapayovxcov, ooo Kai oxp Pe>aioxo7toipop xcov ouvioxcoocbv Kai 
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H AiaKOKCovucr) Kepaia (Skeleton Disc Cone Antenna). 


2.1 1 


xeAxxd ae pia npoaeKxncf| KaxaaKenr|. 


2.11 : H Aiokokioviki'i Kepaia (Skeleton Disc Cone Antenna). 

H §KTKOKCovncf| Kepaia eivai pia KaGexa noAcopevr) Kepaia, r\ 07toia eivai enpecoc; 
SiaSeSopevp coc; yeviKf|<; %pf|ar|<; Kepaia eupeiaq (pbvr|<; aoyvoxr|xcov, [18]. IlAeoveKxei 
axo on pnopei va Aeixonpypaei paKpia Kai ave^apnixa ano xo eSacpoc;. EnmAeov, aepon, 
Aoyco xri<; KaxaoKenf)c; xr|<; (SxGl 10 2.12(a’) ), xo peyiaxo penpa PpiaKexai oxriv Kopncpf| 
avxi oxri pdar| xriyq Kepaiaq Kai r| o£r| 8iaxa^r| anaacopenexai ae evav noA.o r| axriv Kopncpf] 
evoc; Kxipion, xa xapaKxripiaxiKa aKxivopoAiac; xrp; pnopei va npoaeyyiaouv eva SinoAo 
axov eAenBepo x®po- H pexapoAf] xnyc; avxiaxaarn; opcoc; pe xr| aujo'oxrjxa eivai noAn 
piKpoxepr] ano eva onoioSpnoxe Sinolo, aKopa Kai yia 8inoA.a pe noAn piKpoxepo Aoyo 
priKouq-Siapexpoi). 

H SioKOKCovncri Kepaia 8 ian|pei evav xapr|Ao ^-oyo crraaipcov tcnpaxcov (SWR), xr)<; 
xd^rjq xoi) 1.5:1 i) Kai Xiyoxepo, yia pepiKeg OKxdpec; anxvoxf|xcov. Kaxco ano xr| anyvo- 
xrjxa yia xr|v onoia r\ Kepaia exei axeSiaaxei, o Aoyoc; anxoc; an^avexai yppyopa, aAA.a 
evxoc ; xrjc; ”7repioxi1<5 Aeixonpyiac;” r| Kepaia naponaia^ei pia apiaxr| jtpoaappoyii pe xo 
SripocpiXec; opoatoviKO raAcoSio xcov 52F2. EnmAeov, rj Siokokcovikti Kepaia epcpaviCei 
KaAf| xapaKxripiaxocr] avxiaxaarj navco ano eva neSio auxvoxrixcov 10 npoq 1 Kai piKpf) 
ycovia aKxivopoAiac; pe piKpr) pexaPoAi) axo Siaypappa aKxivopoAiac; navco ano eva 3:1 
f| 4:1 neSio anyvoxfixcov. 

Mia Siokokcovikti Kepaia anoxeAeixai ano 8 no xpppaxa: evav opicovxio Sioko Kai 
evav raBexo kcovo. To nepiypappa xon kcovoo eivai eva laonAenpo xpiycovo Kai r] Siaaxa- 
ari anxon L iari pe A74 axov eAenBepo ycbpo, yia xr) yapr|A 6 xepr| anyv 6 xT|xa Aeixonpyiac 
(lyppa 2.12(a')). O Siokoc; eivai xonoBexripevog axo navco pepoc; xrp; Kepaiac; Kai ano- 
povcopevoc; ano xov kcovo Kaxa S(xo S nondAAei ano 2.54 ecoc; 15.24cm avaAoya pe xr) 
aoyv 6 xr|xa anoKonf|q, yia xqv onoia eyei ayeSiaaxei). Anxo yivexai anvf| 8 coc; pe Kanoio 
apKexa icyupo oAiko yia va axrjpi^ei xov 8ioko. O eacoxepiKoc; aytoyoq xon opoaqoviKon 
KataoSiou nepva peaa ano anxo xo uAiko Kai anvSeexai pe xov 8ioko, e\'w xo npoaxa- 
xenxiKO KdAnpa anvSeexai pe xov kcovo. Eia xrj peAexrj xr|q Kepaiac axa HF, Aoyco xon 
cpnaiKou xrjc oyKon, o SiaKOi; npoaopoubvexai pe pia KaxaaKem) ( £x’lP a 2.12(P') ), r) 
onoia anoxeAeixai ano okxco aKxiveq non anvSeovxai pexa^n xonq pe anppaxa. Eivai ari- 
pavxiKO 6 x 1 eva anppa anvSeei xa Kaxco aKpa oAcov xcov coppaxcov non npoaopoicovonv 
xov kcovo, Kai aA.£o eva anv 8 eei xa e^coxepuca aKpa xcov aKxivcov 01 onoieq npoaopoicb- 
vonv xov SiaKO. Anxa xa anppaxa (3eA.xicbvonv xpv anoxeA£apaxiKoxr|xa xr)<; KaxaaKeni]:; 
Kaxa eva a^ioar]peicoxo PaBpo. Av xonoBexrjBei Kai aKeAexoi; xoxe r| Kepaia pnopei va 
xonoBexrjBei Kai paKpia ano xo e 8 acpo^. Tia xr) peAexr) xriq Kepaiac; axa VHF Kai UFIF, 
o Kcbvoc; pnopei va eivai Kai aupnaype;, ano Kanoio enKoAa Kaxepyaaipo pexaAAo, oncoc; 
0 xoAkoc;. 
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2.11 


Meaext] koi 7noT07rovr|crri povxE/vXov Kepaicbv. 



(a') H a71A.fi SiaKOKroviKp ke- 
paia. 



(p 1 ) H oA.OK?ir|pcop£vr| Sigkokco- 
wicii Kepaia, 7tpocopoia)p£- 
vr) ps cruppaxa. 


Ixnpa 2.12 : FlEpiypacpfi Kai yEcopsxpia 8icncoKcoviKf|<; KEpaiaq. 

Ta E7u0upr|xd yapaKxrjpiCTXiKct xrjq 8ioKOK©viKf|<; KEpaiac; pE okeA^xo, xa OTtoia ava- 
cp£p0r|Kav 7iapajxdvco, pxav r| aipoppp yia pia juo avaA.uxiKf| peAext| xr|<; opaSac auxcbv 
xarv Kspauov, |i£ xr] Pof|0sia icopvcot; i)7ioA.oyiaxiKcbv jrpoypappdxcov. To icupioxEpo Eivai 
xo Jtpoypappa Aejxxoi) cruppaxoc;. Me pdcrr| xo 0£©pr|xiK6 povxsAo jroi) avairxdyOriKE na- 
panava) 7ipoa6iopiaxr|Kav upyiKd oi pfAxiaxEq Jiapapcxpoi, yia xi<; OTtoisg r) avxiaxacrri 
eiooSou Eivai 7cpaypaxncr| koi icm, p£ 50Q, xo (SWR) Eivai xrp; xa^ri^ 1.5:1 f| Kai AiyoxE- 
po Kai i] ycovia aKxivoPoA.ia<; Siaxr|p£lxai puepf|, yia xo pEyaAmspo Suvaxo siipoc; ipbvpi;. 
Tia oA.a xa povrsla tayi'iEi r) 7tpoa£yyicrr| oxi xo povo7ioA.o xou SiaKou Kai xou kcovou 
ottoxcAouv Eva xpppa. 

Tia xrj SioKOKrovucr) p£ ctkeAexo KEpaia t] KupioxEpri yEcopExpiKT) 7iapdpsxpo^ xrjg 
Kaxacnc£i)fi<; Eivai o apiOpoq xcov xpr|pdxcov axa 07ioia Siaipsixai xo povxeAo. Me xo 
upoypappa AeuxoI) cruppaxoc Kai p£ pia osipa cuppaxivcov povxeAgjv pcxapdAAapE yia 
xr)v Ka0E 7i£pi7ix©ari xpv xipf| xpc 7iapap£xpou( 1 7, 49 Kai 97 xpf|paxa). Ato xr|v 6A.r| 
8iEp£i)vr|ari (TiEipapaxucrj Kai imoloyioxncri) 7ipoKi>7ixouv xa aKoA.oi)9a crupnEpdopaxa: 

a. H SiaKOKiovucf] p£ ctkeAexo KEpaia Eivai 7ipaKxiKf|, Kai 0a pnopouoE va xppaipo- 
7ioiri0Ei aav pia ysviKiic XP 1 ! 01 !? Kspaia uupEiac ^cbvric;. BePoux 8ev 0a e^ei xrjv i8ia 
KOA.fi anoSoorj p£ pia KEpaia povf|c ccbvric K£p8oog 7tpoaappoop£vr| yia PeIxioxt] 
a7ro8ocrri, alM 0a Eivai apKExa yppipp yia noXXeg epaoizexyiKeq Eipappoydc. Ta 
piper) xcov axoiyEiMV 8 ev Eivai Kpiaipa av o KaxaoKEuacmic Ta kovei apKExa p£- 
ydXa Siaxppdjvxac xauxoypova xr) SiapExpo xou Siokou TTEpinou oxa 67-70% xou 

oAlKOU pflKOUq XCOV OKXIVMV XOU KCOVOU. 
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H tcepuia X-BEAM. 


2.12 


p. Ooo o upiOpoq icov aKxivcov otov gksT^xo peubvexai, p Kap7ruX,p xou Aoyou oxa- 
aipcov Kupaxcov £%ei 7i£piao6xEpe<; pexaPoXEq [18], geA.,22. Emcrr|c;, 0a TtpcicEi va 
appEicoOsi on xo 7iAr|0o<; xcov aKxvvcov axov kcovo sivai 7iio appavxiKo a7ro xo av- 
xiaxoiyo oxov 8 igko. Eia va SiaocpcdaoxEi pia £7ti7t£8p Kap7ruA.p xou XxVyou SWR, 
0a 7xpE7i£i o apiOpoq auxoq xcov aKxivcov yia pia KEpaia HF va sivai piKpoq, evco 
yia pia VHF 0a pxav Tipoxipoxspp pia ekSoxp p£ okxco f| 7iEpiao6x£p£<; aKxivsq 
y. Me xpv au^pap xou apiOpod xcov xpppaxcov oxa oiroia Siaipsixai xo povxsT.0, ps- 
yalcovEi Kai xo supoi; Xsixoupyiai; xpq KEpaiaq E7iiap<;, 7rapaxpp£ixai oxi yia xa 47 
Kai 97 xpppaxa xo Siaypappa aKxivo[3oda<;, [18], geX.58-61, o A.oyo<^ SWR, [18], 
geX.,63, xo upaypaxiKO, [18], geA.,65 Kai xo cpavxaoxiKO pspog, [18], geX67 xpq 
avxioxaopc; eic68ou Kai p ayEXHcp KaxEoOovxiKoxpxa, [18], as A.. 7 1 TtapouoidCouv 
xauxoaipp oup7i£piipopd, svcb yia xa 17 xpppaxa auxp Siacpspsi apKExa. floxooo 
coq Tipot; xriv KaxEuOuvxiKoxpxa xa a7tox£?i£cpaxa Eivai i8ia avs^apxpxa and xov 
api0po xcov xpripaxcov, [18], ceA.,73. 

Msxa otto pia EKXEvp psXsxp, xsA-ucd KaxoApyoups ox o oxi p Piokokcoviki] ps okeXexo 

KEpaia TtapouGia^Ei xa yapaKxppioxiKa, 7iou xrjv KaOiaxouv 7ipoxippxsa yia scpappoysc; 

7ioo xpsia^ovxai Kspais*; Eopsiag Ccbvpq 


2.12 : H KEpaia X-BEAM. 

H KEpaia X-BEAM Eivai pia uxprjXriq a7i68oopq, Eopsiac; ^cbvriq KEpaia, p 07ioia sivai 
iSavucp yia paSioxeipicxs*; ps 7tspiopiopEvo x®P°- Me Paop rp SiaxuTicoap auxp 7ipay- 
paxoTioipOpKE pia psAsxp xpq auyKEKpip£vp<; Siaxa^pq, exgi cogxe va sivai 7ipoPA£\|npp 
p Gup7iEpicpopd xpq yia EvSsxopEvp TtpaKxucp yppcrp, [19]. 

H X-BEAM sivai pia cxupTiaypi; ekSoxp piaq Yagi-Uda 8uo oxoixeicov, xp<; OTioiaq p 
a7io8oGp looSuvapsi p OTispPaivEi auxpc; xpq Yagi. 'Exsi kocA.6 supot; ipovpg, Eva KEpSot; 
6dB 7idvco otio xo 8i7ioA.o Kai 15 ps 18dB ?c6yo KaxsuOuvxiKpc; a7rox£l£opaxiK6xpxaq 
Kspaicbv(F/B). 

H KEpaia X-BEAM aTtoxsAdxai a7to XEaospic; PpaypovEg (arms) cruyva KaxaoKEua- 
opsvou^ and aXoupivsviouq ccoA.f|VE<; Kai xsaaspa cpopxiapsva cuppaxiva tails (oupsq 
xcov (3paxi6vcov) yia Ka0s ouyvoxpxa (lyppa 2.13(a')). To7io0Exsixai ouvp0co<; ge opi- 
^OVXIO E7U7TE80, 7iap6A.O 7100 pia 0EGT] GE KaxaKOpOCpO(Kd0EXO) £7ti7l£8o p7T0p£i va XP'H" 
oipo7ioip0£i. Eivai 7toA.u pucpoxspp Kai s^acppoxspp a7io pia Yagi 860 oxoiysicov yia xpv 
i8ia ipovp auyvoxpxcov. 

AiaKpivoops 860 X071001; KEpaiaq X-BEAM: Tic; psyaXou (pEyioxoo) psysOouq X- 
Bcams (full-size X-Beams) (lx 1 ]! 10 2.13(a')) kui xiq piKpoo (s^axioxoo) p£y£0oo<; X- 
Beams (minimum-size X-Beams). H psyaXoo pEy£0ooi; X-Bcam E^aoipadi^si pia Kalp 
Txpooappoyp ps 50F2 opoa^oviKO KaA.cb8io Kai xo psyioxo Sovaxo Eopo<; ^cbvpq. Ilpo- 
xsivsxai yia 1 0, 1 5 Kai 20 psxpa. H piKpoo pEysOooc; X-Beam syei 7tapopoia aTtoSoop 


2-25 



2.12 


MeAexp koi moT 07 ioipap povxetaov Kepaicov. 


alia to SWR eivai 7iepi7ioo 1.4:1. Egaixiag xcov mo kovxcov Ppayiovcov, xa aKpa xtov 
tails epyovxai oyeSov oe extacpri. Xppoipo7toieixai yia 30 Kai 40 pexpa. 




(a') H popcpp Tty; X-BEAM oxpv (P') H popcpp Trig X-BEAM oxr| Sedxepp 
Tipcoxp Tipooeyyiop . 7tpooeyyiop. 


Xyppa 2.13 : Oi 8do Tipooeyyioeig xr|g Kepaiag X-BEAM. 

H Treipapaxucp peAixp xpg Kepaiag too Lyppaxog 2.13(a') a7ieSed;£ oxi, [19], oeLl- 
8, 1 1 r) Ttpaypaxncp aTioSocxp xr)g X-Beam eivai £K7iilpKTiKd Tiapopoia pe aoxp pvag Yagi 
xpicbv oxoiyeicov. H oAp 6idxa£p Oecopeixai axov eXedOepo ycdpo ayvocbvxag to odvoXo 
xcov Xoutcbv cpooiKcbv avxiKeipevcov. 

Tia pia mo oXoicXppcopevp peXexp xr|g Kepaiag Kai Kopicog yia S7iaXp0eoop xcov yapa- 
KxppioxiKcbv Ttoi) jcpoxeivovxai and xoitg 7ipaKxiKodg KaxaoKeoaoxeg, 7ipaypaxo7xoip0pK£ 
Kai avaXoop aoxpa(o7toXoyioTiKp peXexp) pe xr) PopOeia OTtoXoyioxiKcbv Txpoypappdxcov.. 
To Kupioxepo eivai xo xcpdypappa Xe7txod adppaxog. Me Paar| xo 7teipapaxiKO povxe- 
Xo 7ioo ava7ixdx0r|K£ 7tapa7idvco 7ipoo5iopion]Kav, oe OecoppxiKO eTiiTteSo, oi PeXxioxeg 
7iapapexpoi, yia xig 07ioieg p a7i68oori Kai r) oopirepupopd xr|g Kepaiag eivai iKavoTioip- 
xiKeg. Ha xov i8io oko7i6 5iepeovf)0r|Ke Kai pia Sedxepp Tipooeyyiop xpg yetopexpiag xrig 
X-Beam ( lyppg 2. 1 3(P') ), oxr|v 07ioia oi Ppayioveg 8ev evcbvovxai yia va oyppaxioxei 
ycovia 90o. Avxi0exa KaxaXpyoov ae eva eo0dypappo xpppa ET, xo 07toio eyei axa0epo 
ppKog 0.01m. Oi ycovieg 7ioo oyppaxigoov oi Ppayioveg pe xo ET eivai 135o Kai oopPo- 
Xigexai pe TH. H 7xpyp xo7xo0exeixai oxo peoo too ET too oSpyodpevoo oxoiyeioo xr|g 
Kepaiag yia va SiaxpppOei p ooppexpia xpg X-Beam. 

H ooxyoxpxa KaxaoKeopg 7100 7ipoxeivexai yia xpv Kepaia X-Beam a7to xo QST Kai 
ARRL Antenna Compendium# 1 eivai f=14.1MHz. O7tcog a7io8eiKvdexai ano xo 8ia- 
ypappa KaxeoOovxiKoxpxag xpg Kepaiag cog Tipog xp aoyvoTpxa, [19], oeX.2-11, yia xig 
Siaoxaoeig xpg Kepaiag tioo Tipoxeivovxai, p ooyvoxpxa oovxoviopod eivai f=12.9MHz. 
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H KEpcua X-BEAM. 


2.12 


Eta it] auyKEKpipevp ouxvonyTa tenoupyiag to pf|Kog too (ipayiova eivai 4.21532m, tod 
tail oSpyoupevou 2.30221m koi tou tail jtapaovriKou 1 ,99957m, npeg oi o7ioieg 7tA.ppoov 
to Kpinypio Siaipeapg nyg KEpaiag oe TpppaTa(d, <X74), a7tapainyny JipouTtoOeap yia 
nyv ecpappoyp nyg peOoSou tcov pojubv Kai mo ooyKEKpipeva yia tov 07toAoyiapo tcov 
SutoXiKcbv peupanov. 

Tia tt|v KEpaia X-Bcam p KupioTepp yecopETpucp 7iapdp£Tpog xriq KaTaoKeupg eivai 
o api0pog tcov TpppaTcov otci o;toia Siaipeuai to povTeXo. Me to rcpoypappa Aernot) 
aupparog Kai ps pia oeipa auppanvcov povteAcov peTaPdAXape yia nyv Ka0e 7t£pi7rcco- 
ar| nyv npp Trjq 7tapap£Tpou(8 7tou Eivai Kai o eAaxiaTog api0pog TpppaTcov, 16, 24, 
32, 40, 48, 56, 64, 72, 80, 88 Kai 96 TpppaTa). EjtuiAeov, SiepeuvpOpKE r) aup7iepi- 
cpopa tcov povteAcov Kai yia eva eupog auxvon'yTCOv, a7ro Tp ouxvonyTa XeiTOupyiag rriq 
Kepaiag (f=12.9MHz) ecog tt| ouxvonyTa 7iou 7tpoT£iv£Tai arco to QST Kai ARRL Anten- 
na Compendium# 1 (f= 14.1 MHz), Sianypcbvnxg opcog to ppKog tcov otoixeicov oTaOepo, 
UTroAoyiapevo yia ny ouxvonyTa Aeuoopyiag. Arco nyv oX-ry 8i£pEbvpap(7t£ipapaTiKp Kai 
UTroAoyianicp) TipoKUJtTOuv to aKoAouOa aup7iEpdapaTa: 

a. H X-Beam EKirepTiei 7tpog ttiv KaTeuOuvop tou TiapaomKou OTOixeiou nyg Kepaiag 
pEXPi tt) auxvoTpTa tcov f=12.9MHz, [19], oeA.2-15, 16, yeyovog 7iou epxetai as 
avriOeap ps tov loxupiopo tou aoyypacpea oto "Designing X-Beams" on EKTiep- 
7 iEi ony ouxvonyTa Aenoupyiag f= 14.1 MHz, [19], aeA.2-17. H KaTeuOuvop peyi- 
otou onyv 7ipcbny 7T£pi7iTCocrri Eivai (0,cp)=(9O,45), sveb ony SeuTepp (0,(p)=(9O,225). 
Iup7iEpaapaTiKa, p Aerroupyia nyg Kepaiag 0a 7rpE7i£i va 7iEpiopioT£i kotco tcov 
f=13MHz. 

(3. O Aoyog aTaoipou KupaTog SWR nyg Kepaiag a7io8£iKvu£Tai, [19], oeA.2-25 on 
7 taipvEi ny pmpoTepp npp any ouxvonyTa tcov 12.4MHz(7i£pi7tou 1.08). ApAa- 
5p any ouxvonyTa auny, exoupe nyv KaAikepp Suvany 7rpooappoyp nyg X-Beam 
pe nyv opoa^ovucp ypappp tcov 50n(peyiany peTaipopag loxuog). Auto etuPe- 
PaicbvsTai Kai and to Siaypappa nyg ouvOenyg avrioTaopg pe ny ouxvonyTa, [19], 
oeA.2-25, otcou to pev 7ipaypanKo pepog nyg avrioTaopg eiooSou yiveTai 7tepi7rou 
50Q, eveb to cpavTaoTiKO oxs8ov ppSsvi^etai. 

y. H KaTEuOuvTiKonyTa nyg Kepaiag peyioT07ioieiTai ony oux^ 11 ! 10 T(0V 12.9MHz 
Kai p npp nyg eivai 5.092, eveb p KaTEoOuvnKonyTa cog rcpog to SitioAo oe dB eivai 
4.92. Fia pia iKavo7roipnKiy AeiTODpyia nyg Kepaiag ETnAeyETai pia ouxvonyTa 
oto eupog 12.4-1 2. 9MHz, KavovTag evav ouppiPaopo peTa^u nyg peyaAuTeppg 
Suvanyg a7ioAaPpo(KaT£u0ovnK6nyTa) Kai xappAoTepou Suvotou SWR. 

8. Oi 8uo TipooeyyioEig nyg Kepaiag X-Beam Tiapouoid^ouv nyv i8ia oup7repi(popd. 
To 8iaypappa aKnvoPoXiag eivai opoio yia Tig 7iEpioooTEpEg oux\'6nyTeg tiou pe- 
XeTcbvTai, [19], oeX.2-29,35, eveb p KaTeuOuvTiKorpTa, [19], oeX3-2 Kai o A.oyog 
SWR, [19], oeX.3-3, rtapouoia^ouv Ka7ioieg 8iacpopeg yia pepiKeg ouxyoTpTeg, oi 
07roieg opcog 8ev eivai oppavTiKeg. A^iooppeicoTO eivai oti p KaTeuOuvTiKony- 
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2.13 


MeXdxp koi moxoTtoipap povxeAxov Kspaiebv. 


xa(cxp Sebxepp npoaeyyiap) oxr| auxyoxpxa 12.4MHz tyz\. xipp 2.92, apicsxd pe- 
yaAmepp and xpv avxiaxoixp xp<; npcorpc; npoaeyyiapc;. 
s. H oDxvoxrjxa ouvxoviapou xpc; Kepaiac; X-Beam aui;dvexai Kaxa 0.1 MHz, e?iax- 
xcbvovxaq Kaxa 5 in xo ppKo; xou Ka0e tail, Siaxppcbvxac; napdTApAa cxaOepp xp 
Siacpopa oxo ppKoc; xcov tails. Me xov xpono auxo oi xipec; xrjq Kaxeu0uvxiKOxpxa<; 
Kai xcov ^oycov SWR Kai (F/B) napapevouv oyedov oi 15ieq povo nou pexaxoni^ov- 
xai 7ipo<; xa navco Kaxa Koaxoia MHz (nepinou 0. 1MHz axpv nepioxp Aeixoupyiac;), 
[19], aeX..3-6,7. 

ax. H X-Beam eivai apKexa SugkoXo cpopxio Kai r) npoaappoyp xp<; pe xpv opoa^o- 
vucp ypappp xcov 50F2 eivai apKexa SucKoXp. 0a pnopouaape iacoc; va yprjoipo- 
noipaoupe opoa^oviKo KaA.cb5io piKpoxeppi; xapaKxppiaxucpi; epneSpapc;, KaOcix; 
eniapc; stub avxiaxa0piapa(yia pia ouyKeKpipevp auxvoxpxa) yia va nexuxoupe 
KaXuxepp npoaappoyp. 

Mexa and pia eKxevp peXerp, xe/aKcx 7ipopXei|/ape xp oupnepicpopa pia; Kepaia; 
X-BEAM yia evSexopevp npaKxucp XPO^l- npaypaxonoipOpKe povo neipapaxiKp Kai 
u7co^oyioxiKr| peAixp, ycopiq va Kpivexai avayKaia p KaxaaKeup xpc; Kepaiac; Kai p Sie- 
J;aycoyp xcov pexppaecov. Ta npoypappaxa npoacpepouv euKO/aa Kai xaxuxpxa, evcb r| 
KaxaaKeup xpc; Kepaiac; Sev eivai pia euKoA.p SiaSucaaia Kai ano xr|v aAXp p Sie^aycoyp 
pexppaecov anaixei ei6iKe; auvOpKec; yia xo aqi07aoxo xcov pexppaecov(yia napaSeiypa 
pia a^iomaxp pexppap 0a anaixobae xr|v ujiap;p avpxoiKou Oa/xtpou). 


2.13 : LtK7T0ixi£<; 7 roXA.a 7 rX.cov evepycov axoixeicov. 

Oi auaxoixie; TioAXanAcov axoixeicov eivai Kepaieq nov anoxeAouvxai and noXla axoi- 
Xeia, auvpOcoc; opoia pexa^u xou;, xa 07ioia auvSua;ovxai KaxaAA.pAa, exai coaxe va pa; 
Ttpoacpepouv Kanoia e7ii0uprixd xapaKxppiaxiKd. M7ropouv va xp^oipoxtoiriOodv Kaxa 
xo axaSio xp; apxucp; eyKaxaaxaap; evo; cuaxppaxo; aauppaxp; e7UKOivcovia;, e;a- 
o(paXi;ovxa; pia 87UKOivcovia and ar|peio npo; appeio, X.oy<n Kupico; xp; KaxeuGuvxucp; 
Seapp; aKxivo[3oAia;. Me Paar| xp Siarimcoap auxp npaypaxo7i:oip0pKe pia peAexp 8ia- 
cpopcov povxsAcov auxcbv xcov 8iaxa^ecov, paei pe xo PipdioypacpiKO, eqdyovxa; noAuxipe; 
TiXppocpopte; yia xa xapaKxppiaxiKa xouc;, ottco; xo Siaypappa aKxivo[3oAia;, xriv av- 
xiaxaari eiaoSou, xov Aoyo axaaipou Kiipaxoc; Kai xrjv Kaxeu0uvxiKoxrixa, exai cbaxe va 
eivai Ttpopdeij/ipri Kai 7uaxo7ioir|pevr| p aup7tepicpopd xou^ yia evSeyopevri 7ipaKUKr| xpp- 
arj, [20]. 

r eviKa, oi auoxoixiec; noXXanXxbv cxoixeicov ajroxeXouvxai a7xo axoixeia, xo KaOeva 
and xa 07ioia p7iopei va eivai eixe aKxivoPo/.pxfic }J2 p eva KaOexo xpppa XI A navco 
a7io xo eSacpoq. To ppkoc; Sev eivai Ttavxa iao pe piao p xexapxo xou ppKOUc; tcupaxo^, 
yiaxi ae pepiKoui; runout; auaxoixicbv eivai emOuppxo xa axoixeia va epcpavi^ouv eixe 
Xcoppxucp eixe enaycoyucp aupnepicpopa. ndvxcoc; p anotcXiap xou ppKouc; eivai cpuaioXo- 


2-28 



luoxoiyieq 7ioM.a7t?tcbv evepycbv axoixeuov. 


2.13 


yiKCi piKpf|(oyi 7rapa7idvto and 5% cmc; mo ouvriOiopeveq Ttepurxcboeiq) koi exoi Sev e^ei 
ncioXoyr) 87t:i8paor| one iSioxrixeq aKTivopoAdaq too nxinyeiou. Ta axoiyeia tojv ev Xoyco 
ouoxoixeicbv eivai ouvf|0coq cite 7tapdAXr|A.a site ouypappiKa pexacu xouq eveb Suvaxai 
Kai ouvSoaopoq xcov 8uo 7t£pi7tTCQGEC0V, [20], oeA.,1-3. Em7t?d;ov, pitopei va eivai eixE 
opiipbvxia site Ka0exa oxo eSacpoq avaAoya pe xr|v TtoXcoori 7100 aTtaixeixai. ISiaixepo 
evSiacpspov 7tapouoidqouv 01 oSriyoupeveq ouaToiyieq 7io>Aa7r>abv axoiyeicov r\ auaxor/i- 
eq 7io>Aa7iX,cbv evepycbv otoixeicov (Multielement Driven Array), xcov O7ioicov xa oxoixeia 
eivai oSpyoupeva (Driven Elements), 8r|A.a8r| Sexovxai tayd a7io evav 7top7c6 ouvriOcoq 
peoco ypapprjq pexaepopaq. Ka^o Eivai 01 7tapajtdvco ouoxoixieq va Paoiqovxai Kai oxr) 
pexcomtcr) (broadside) ewoia. Auto aripaivei rj icupia 8ieu0uvor| xpq aKxivopo)daq xouq 
va sivai Ka0£xri oxov aqova xr|q ouoxoixiaq Kai oxo £7ri7te8o tcou 7repi2.apP<xvei xa oxoi- 
X8ia. A7rapaixr|xri 7ipou7i60ecrr| opcoq yia va igxuei o 7capa7tdvco opiopoq eivai xa peupaxa 
jrou Siappeoov xa oxoixsia xouq va Tiapouaiaqouv tt]v 18 1 a cpaor|. 

H peXexri eoxidqExai ae 8iKaxeu0uvxiKeq, pexcomKeq ouoxoixisq xpicbv Kai xeooapcov 
oSpyoupevcov SuroAxov (IxnP a 2.14). Me tov opo 8iKaxeu0uvxiKeq ewoobpe xiq ouoxoi- 
Xisq 7iou aKxivoPo?iOUV eqioou KaXa Kai oxiq 8uo KaxeuOuvoeiq Kaxa ppKoq xrjq ypapppq 
xriq peyioxpq aKxivoPoMaq. Flpcbxo oxaSio rjxav p 0ecopriTikT| avd^uop xcov 8uo auxebv 
7repi7rxcboecov, ECpappoqovxaq xr| Oecopia xcov Kepaicbv. Tia Xoyouq a7t>,onoir|crr]q, q peupa- 
xucq Kaxavopq OecopqOqKE qpixovoeiSqq Kai xa peupaxa, oxo oripeio xpocpoSooiaq, iaou 
TiMxouq Kai iSiaq cpaoqq. Emoqq, O7tcoq cpaivexai a7io xa 7rapa7ravco axqpaxa, 01 carooxa- 
a£iq pexaqu xcov SuroAxov eivai XI 2 Kai 8ev U7tapx£i cpaoiKq ypappq pexacu xouq. H o/,q 
Oidxacq Oecopeixai oxov e^euOepo x®P° ayvocbvxaq to ovvoXo xcov Xoiticov cpuoiKcbv av- 
xiKeipevcov. A7to xrjv avd7rxuqq xcov 8uo napanava Kepaicbv ecdyovxai xa Siaypappaxa 
aKxivoPoliaq oxa xpia icupia e7U7ie8a, [20], oe3..3-2 Kai oxov xebpo, xa OTioia |3oq0ouv 
oxo va oupTiepaivoupe xq oup7repicpopd xouq, 600 au^avexai 0 apiOpoq xcov 8i7roA.cov. 



Lxqpa 2.14 : Xuaxor/peq xpicbv Kai xeooapcov oSryyoupevcov oxoiyeiwv xrjq OecopqxiKqq 
avdA.uoqq. 

Tia pia mo oloicXqpcopevq peAixq xqq Kepaiaq Kai Kupicoq yia e7taXq0euoq xcov yapa- 
KTTipioxiKcbv 7cou 7rpoxeivovxai utio xouq TipaKxiKouq KaxaoKeuaoxeq, 7ipaypaxo7i:oiq0qKE 
Kai avdA.uoq auTqo(o7roXoyiGTitcq pc>i;rq ) pe xr| PopOeia UTioAoyioxiKcbv 7tpoypappa- 
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2.13 


MeXexp Kav 7nCTioJio(r|CTr| povxeAxov Kepaicbv. 


xcov. To tcopioxepo eivai pia Pe?aicopevp eKSoop too Tipoypdppaxoe > 0 : 71 x 00 ooppaxo<; 
7 too ovopa^exai Richwire, [20], aeA.,2-17, 2-20. Me pdop xa 8oo OecoppxiKa povxeXa 
Ttoo avcaiToyOriKav 7rapa7tdvto 7ipoa8iopioxpKav, oi Pe^xvoxeq Tiapapexpoi, yia xiq 07ioie<; 
p anodoor ] Kai p oop7iepicpopd xp<; Kepaiaq eivai iKavoTtoipxiKeq. Tia xov i8io oko7i6 
SiepeovpOpKav Kai Kdnoieq 7ipoaeyyiaei<; rp<; yecopexpiac; xcov 7iapa7tdvco aooxoixicov, coq 
npog xov xpo7io xpocpoSoaiaq xooq (IxOO 01 2. 1 5) Kai Tp popcpp xp<; cpaaiicpi; ypapppi; tioo 
oovSeei xa SiitoXa (ava8i7i>tCopevp cpaoiicp ypappp 7too rcpoe^eyei and xo eninedo xcov 
SitioAxdv p Ppicncexai oe aoxo Ka0cb<; 8i7iX.cbvexai), [20], geA.,2-37, 2-54. 



i 




Syfipa 2.15 : Teooepii; SiacpopexiKoi xpoTtoi xpocpoSooiai;. Expv 7 ipcbxp 7 iepi 7 i:TCoap (na- 
vco apioxepd ayfipa) eyoope xpocpoSoaia oxo Kevxpuco 81710 A. 0 , axri 8 ed- 
xepp ( 7 iavco 8 e£,ia oxppa) pe ypappp A74 Kd0exr| axa 8 i 7 ioA.a, oxpv xpixp 
(Kaxco apioxepd oxppa) pe ypappp \J4 7 iapdAXpA.p oxo e 7 ti 7 reSo xcov Suro- 
7-cov Kai axriv xETapxp (Kaxco Seipd oxppa) ae eva ano xa aKpaia Si7toX.a 
(o xpo 7 ro<; aoxoq 7 iepiypdcpexai povo ott] Pip/aoypacpia). 

H aoxvoxpxa KaTaaKEopq xcov TiapaTiavco ooaxoiyicov o 8 r|yodpevcov SutoAxov eivai 
f=300MHz, orriv 07101 a xo pf|Koq icopaxoi; eivai A.=lm. H xipf| aoxp ETnAeyexai yia 
A.oyoo<; eoKoXiaq oxooi; OTioA.oyiopoo<;. E7iiap<;, yia xr| aoyKeKpipevp aoxvoxpxa Aei- 
xoopyiac; p aKxiva xoo ooppaxoi; eivai a=0.001m, p xipp xp<; 07toia<; 7i>tppei xo Kpixppio 
A£7tT6rr]TaG( uO . 0 1 X) . TsXog, odpcpcova pe xooq Ttepiopiopodc; 7100 eioayei xo Richwire, 
P eA.axioxp aTraaxaap pexa£,o 800 ooppaxcov Sev Ttpenei va eivai piKpoxepp otto 800 
aKxivet; too ooppaxoq. Ti' aoxo xov Xoyo p e7.axioxp aTioaxaop eivai 0.004m. 

Tia xiq croaxoixieq xpicov Kai xeooapcov oSpyodpevcov 8i7roA.cov, oi 7rapdpexpoi 7ioo 
e7cppea^oov xp oopTiepicpopa xooq eivai: 

i. O apiOpoq xcov xpppaxcov oxov 071010 Siaipeixai xo povxeXo. To x<hpiapa oe ke- 
paiag oe xpppaxa yivexai pe xp PopOeia evoq Ttpoypappaxoc; oe yAxboaa fortran, 
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EucrrotxiEi; JtoAAa7tAcbv evepycov axoixeicov. 


2.13 


to oxioio avaAapPdvEi va SripioupyiiaEi to KaxdAA.T|Ao apxsio EiaoSou yia tt|v 
£iaaycoyf| too oto Richwirc. To prpcoc; tcov xpripaxcov Ttpejrei va 7rX.r|pei to Kpmi- 
pio 8iaip£OT|<; ny; KEpaiaq oe Tpf|paTa(d, <A74), a7tapaiTr|Tr| 7ipoim60£ar| yia Tr)v 
£(pappoyf| tt|<; pe065ox) tcov poTtcbv Kai mo auyKEKpipcva yia tov wroAoyiapo tcov 
SuioAikcov peopdxcov. O api0po<; tcov xpripaxcov au^avexai peypi va EmxEuxQei 
cpaivopEviKT] auyKXicny 8r|Aa5f| pexpi o puOpoq adcrjcnn; too artoTeAeapaxoc; va 
apxioEi va pEicbvExai. Me pdor) tcov Siaypapaxcov xr|q KaTEO0i)VTiK6rr|Taq Kai tt|<; 
avTiaTa<jr|<; EiaoSou auvapxiiaEi tcov xpripaxcov yia xr|v Ka0E KEpaia, E7uAey£xai o 
KaxaAAr|Ao(; api0poi;. 

ii. H anoaTacni pExaipj tcov aycoycbv ny; cpaanciiq. H PeAxiaTT| ajtoaxaari Eivai aoTf] 
yia xr]v oroia o Aoyoq (SWR) eivai oe ikovotcoititiko Pa0po xapr|A6a(7i£pijiou 1 .5), 
EVCO T| KaTEoOm’TlKOTTlTa Eivai OE lKaV07COir)TlK6 Pa0po T)V|/T|Af|. 

iii. H auxvoTr|Ta ott^v oxcoia wioAoyi^ovTai Ka0E cpopa xa xctpaKxr|piaTiKd tcov 7iapa- 
jrdvco ouaxoixicov. AiaxripcbvTai; to pr|KO<; tcov otoixeicov axa0Ep6, imoAoyiapevo 
yia tt) auxvoxriTa Aeixoupyiag tcov Kepaubv(f=300MHz), Siepeovaxai r| aopjtepi- 
cpopa toui; yia eva et>po<; odxvottitcov pe KevxpiKii xriv f=300MHz. 

Amo rriv 6A.r| Siepei)vr|ar|(0£Copr|TiKri Kai uJioAoyiaxiicri) 7rpoicd7iToi)v xa a7roTeAeapa- 
xa too TiapaKaxco 7iivaKa, oxa 07toia avaypacpovxai oi PeAtiotec; E7uAoye<; Aeixoupyiaq 
tcov oooxoixicbv xpicbv Kai TEoodpcov oSriyovpevcov SmoAcov: 


luoxoixia 3 -otoixeicov. 

TpocpoSoaia: ypappf] A/4 Kd0£Tr) axo enureSo tcov SutoAcov. 

Y7toAoyiapevr| KaTEoOovTiKorriTa 

5.6dBd 

0£COpT|TlKT] KaTEU0OVTlK6TTlTa 

5.7dBd 

luaxoixia 3 -otoixeicov, ottoo r| cpaoncr) ypapup jrpo£i;£X£i and to emxteSo tcov SutoAcov 
KaOcbc; SutAcbvexai. TpocpoSoaia: ypappp A/4 Ka0err| axo enureSo tcov SutoAcov 

YrcoAoyiapevn KaTei)0uvTiKOTr|Ta 

7.05dBd 

©Ecoppxucf] KcxTEuOuvTiKorriTa 

7.2dBd 

luaxoixia 3 -otoixeicov, ottoo rj cpaauai ypappp PpioKexai axo em7i£5o tcov SutoAcov. 
TpocpoSoaia: ypappp A/4 Ka0£Tri axo exiuteSo tcov SutoAcov. 

YjtoAoyiapevr| KaT£U0i)VTiK6xr|Ta 

8.64dBd 

0£(OpTlTlKr| KCiTCU0UVTlK6TT|TCX 

7.2dBd 

loaxoixia 4-axoixEicov. TpocpoSoaia: x w pi? ypappn ^4. 

Y7toAoyiapevr| KcxTEoOovTiKorriTa 

6.76dBd 

0£COpr|TlKTl KaTCu9l)VTlKOTT|TU 

7.1dBd 

Zooxoixia 4-axoixEicov, ottoo xa SittoAci eivai xpocpoSoxoupeva axo Kevxpo 

TpocpoSoaia: ypappr) A/4 Kd0£xri axo e7tuteSo tcov SutoAcov 

YjtoAoyiapevr| KaTEU0wn.K6iT|Ta 

6.93dBd 

©ecoprjTiKTj KaxETiOovTiKorriTa 

7. ldBd 
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2.14 


MsAirr) icai 7naxo7ioir|ar| povxeZcov KSpaicbv. 


IIapaxr|poup£ oxi oi u7ioA.oyiapoi (3ps0r|Kav jioZu Kovxa out; avapsvopevEf; xipeq 
skt6<; and rriv 7tepi7rxcoar| xr|<; auaxoiyiai; 3-axoiyeicov ps rri (pacucp ypappf| oio etutieSo 
xcov SuroAxov. Auxo ocpeilExai oxr) Siaxa^r) xrjq cpacuer|<; ypappriq. 'Ooov acpopa xr|v avxi- 
axacrr| eigoSou, axi<; ouaxoiyiet; xr|<; PiP?aoypacpia<;, [20], ceZ. 1-13,14, 1-15, p xipp sivai 
1-1.5KX2. Auxo sivai opQo ecpoaov 8ev ypr|aipo7roir]coup£ etxuiZeov ypappf| pexacpopdq 
A/4, yvaxl orriv 7repi7rxcoar| 7tou t] irriyf] 7iea£i os ppSeviapo psupaxo^ xoxe aupcpcova p£ 
xt) PiPAioypacpia r) xipf| xr|<; avxiaxaar|<; jraipvei xexoiei; xipsc;. F svnca oXeg oi auaxoiyiec; 
7X01) ava/alOpKav sivai 8iKaxeo0uvxiKE<;, pexcoTUKEi;, p£ iKavo7xotrixiKf| Kaxeu0ovxiK6xr|xa. 
Xav cpopxlo sivai apKexa kccAec;, aAM povo yia piKpo ayexiKa eupoi; ipbvriq. E7ricrr|q, na- 
paxripoupe oxi oAs<; oi aiiaxoiyjEC sivai auppexpiKSi; Kai 8 e pjtopouv va xpocpo8oxp0ouv 
a/icuQeiac p£ opoacovucf] ypappp psxacpopdg. Ti' auxo r| 7ipox£(v£xai rj yp^ori balun. 


2.14 : H KEpaia Timou Collinear Array. 

H KEpaia xutxou Collinear Array(ouyypappiKr| auaxoiyia) Aeixoupysi Tiavxa ps xa 
axoiyeia os cpdarjCEav 8uo SiaSoyucd axoiyeia oe pia xexoia auaxor/ia sivai ekxoc; cpa- 
cxrji;, xo cxuaxppa a7iAd yivsxai pia KEpaia appoviKOu xu7iou). Mia xexoiou xu7iou Kspala 
sivai evae jxAeupiKOi; aKxivoPoA.r|xf|<;, ps xic; KaxeuGuvaeiq xr|<; pcyioxi]q aKxivoPoAiac; va 
sivai as op9e<; ycovisq oyexiKd ps xov a^ova Trqq Kepaiac. Y Tidpyouv 8iacpop£<; popcpec; 
Collinear Array ps 2, 3 Kai 4 axoiyeia, [21], aeA.4. Xupcpcova pe xp (3i(3Aioypacpia, yia 
pia KEpaia Collinear Array ps 2 oxoiysia, rj Kax£u0uvxiKOxr|xa sivai psydXq oxav xo 
Siaoxripa psxa^u xcov aKpcov Kupaivsxai aTio 0.4A eco<; 0.6X. Daxooo, rj ypf|ar| auxcov 
xcov a7tooxao£cov Sripioupysi SucKoAisq axpv xpocpoSoaia xcov 8uo oxoiysicov. 'Exai, oi 
KEpaisq xu7rou Collinear Array AEixoupyouv oyeSov 7idvxa ps xa aKpa xouq tioAu kov- 
xa Kai t] 0ecoprixiKr| Kax£u0uvxiKOxr|xa eivai 7repi7tou: yia 2 auyypappuca axoiyeia 2.5, 
yia 3 cruyypappiKa axoiyeia 3.1 Kai yia 4 auyypappiKa axoiyeia 4.2. 'Oaov acpopa xo 
Siaypappa aKxivopoZiaq, piKpoi 8 euxepeuovxe<; AoPoi epcpaviCovxai axo Siaypappa oxav 
ypr|oipo7ioiouvxai 7X£piao6xepa and Suo axoiyeia, ctXka xa 7iAdxr| auxcov xcov AoPcov ei- 
vai xoao piKpa tiou ayvoouvxai, [21], oe>i. 8. Xs sva ettitteSo Kd0sxo oxr)v KEpaia xo 
8iaypappa aKxivoPoXiaq sivai kukXoc;, avecapxpxa xou apiOpou xcov oxoiyeicov. 'Exai 
p CTuyypappiKf] Xeixoupyia eTuipedi^Ei xo Siaypappa aKxivoPoXiaq xrrjg Kspaiaq, oxav xo 
E7xi7XE8o TtepiEysi xpv Kepaia, [21], osX.7. Xxo Ka0exo oxrjv KEpaia etxuxeSo, xo Siaypappa 
aKxivoPoXiac^ sivai i8io ps auxo xcov axoiysicov )J2 and xa OTioia a7rox£^eixai. H ycovia 
ripiaeax; iayuo<; yia pia Kepaia Collinear Array ps 2 oxoiysia sivai 47o, evco auxr] xou 
8i7i6A.ou 78o. ISiaixepo evSiacpspov 7iapouaia^£i, pdasi xp^ PipXioypacpiai;, xo EKxsxa- 
pevo Double Zepp cruaxripa, xo ottoio sivai pia Collinear Array 2 oxoiysicov, prjKouc; 
^iyo peyaZurepo airo XJ2 xo Ka0eva(PeA.xioxr| xipi] 0.64A.). To xprjpa 7 tou 7 tpoKU 7 ix£i axo 
Ksvxpo eivai piKpo ae priKoq Kai cpepei peupa avxi0exr|q cpaar|<; ae yapp^ri xiprj. 'Exai, rj 
aKxivoPo/da a7io xo Kevxpo Siaxrjpeixai ae peicopeva E7ri7iE8a. Me xo Double Zepp £ 7 n- 
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H KEpaia rujrou Collincar Array. 


2.14 


utyyd vetch KaiEi)0\)VTiK6rr|Ta 3.2. Oi Kspaisq n'moo Collinear Array etvai iSuvikec; yia 
jrepi7mbaeici 7100 E7U0opodpE EK7iop7rq q X.f|V|/r| aqpaToc; Ttpo <; q and pia sopsia 7tEpioxq 
i] OTioia 7iEpipdAA£i to oqpsio 7ioo 0 scoops va TO7io0£n)ooop£ Tqv KEpaia, W>yco too 
on aicnvoPoAouv 7iav-KaTEO0ovTiKd. Me pdcrr| rq 8iaT67icooq aorq Kai Ta oToiyEia tcoo 
7iapaTi0EVTai a7ro Tq pip^ioypacpia, 7tpaypaTO7toiq0qK£ pia pEXirq 8iacpopcov povteAtov 
ootcov tcov Sioto^ecov, E^ayovTac; Tto^onpEc; 7iA.qpocpopi£<; yia to xapaKTqpiauKa too<;, 
O7ico<; to Sidy pap pa aKTivopo/daq, Tqv avrioTaaq eiooSoo, tov Xoyo crampon tcoparoc; 
Kai niv KaT£O0ovTiKOTqTa, etoi coots aura va £7raXq0£doov ra avrioToiya rqq Pip/aoypa- 
cpiaq Kai va Ka0iorodv 7ipopX£\|/ipq Tq aupTrspicpopd tcov Collincar Array yia svSEXopEvq 
TipaKTlKTI XPTIOTI. [21]- 

npcbTO oraSio rqq pEX£rq<; qrav q 0£iopqTiKq avaXoaq Kepaicov tottoo Collinear Ar- 
ray rpicbv OTOiyEicov (Syqpa 2.16). E7nlex0qK£ q aoyKEKpipEvq Siara^q yiari a7taiT£i 
piKpo axenKa apiOpo jrpa^ECOV, evco 8ev ETnldxQqKE q a7i/,odatEpq KEpaia tcov 86o otoi- 
Xeicov yiari o' aorqv 8ev avapsvovrai Seotepeoovtec ta>Poi, as avri0£aq ps kq0e d/To 
nj7to KEpaiaq rq<; auyKEKpipEvqq Karqyopiac;. Eirioq*;, 8 e exei A.rjcp0ei 07i6\|/q Kai q ypap- 
pq pETacpopaq X74 7100 xpEia^srai yia Tqv TpocpoSooia rqc; KEpaiaq. ApyiKa scpappoarq- 
ke q 0scopia tcov KEpaicbv yia Tqv E^aycoyq too n)7iou too 8iaypdpparo<; aKTivoPoXiag. 
KaTOTiiv, oovTaxQqKE Eva 7tpoypappa oe y^cbaaa fortran to 07ioio 7rpaypaT07ioi£i ano- 
ripqoq ava 1 poipa yia to TpiaSidoTaro 8iaypappa aKTivoPo^iaq Kai avd 5 poipEt; yia 
to Siaypappara aKTivoPoXiaq ora 3 tcdpia EiriTieSa. Ta aTroTcTsopaTa jioo TtpoKUTrroov 
otcoteA-oov eiooSo oto Tipoypappa RADPAT, to 07ioio TiapayEi te^iko Ta CqroopEva Sia- 
ypdppaTa aKTivoPoXiaq. H oA.q Sidracq 0£copEiTai otov EAsuGepo ywpo ayvocbvrac; to 
OOVOA. 0 TCOV A.O17IC0V CpOOlKCOV aVTlKEipEVCOV . 



Ixqpa 2.16 : ©ECopqriKO povrsAo ny; KEpaiaq Collinear Array 3 otoixeicov. 

Tia pia 7 iio oAoKAqpcopsvq pEAdrq tcov KEpaicbv rimoo Collinear Array Kai Kopicoc; yia 
E7iaAq0Eoaq tcov xapccKTqpiauKcbv 7100 7ipoTeivovTai aTto too<; 7ipaKTiKoo<; KaraaKEoa- 
OTEq, 7ipaypaTO7ioiq0qKE Kai avaAoaq ( OTioAoy loiitcq peXdrq) pEpuccbv povteAcov aorqc 
rqq opa8a<;, pe Tq PoqGsia oTioAoyionKcbv 7ipoypappaTcov. To KopioTEpo Eivai pia PeA- 
Ticopevq EK8oaq too Tipoypdpparoc; Xetitoo ooppaToq 7too ovopaCeTai Richwire, [21], 
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2.14 


MsAsxri kou 7naxo7toir|ar| povxsAcov Kspaicbv. 


asA. 19-21. Ms (3aar| to 0scopr|TiK6 povxsAo tiou avanruxOTiKE 7 iapa 7 idvco 7 ipoa 8 iopiaxr|- 
kov, oi PsAxiaxsc; Ttapapsxpoi, yia xiq ortoist; rj ajtoSoari Kai r| aupTispupopd xiy; Kspaiaq 
sivai ikavo7ioiriTiKEq. Fia xov 1810 okojxo 8ispsovr|0r|Kav Kai KaTOist; 7tpoasyyiasi<; xrn; 
yscopsxpiai; rpc; Kapanavco auaxoixiai;, ©<; 7ipo<; xov xpoTio xpocpoSoaiaq Trig Kai xov api0- 
po xcov axoixsicov arid xa onoia a 7 toTsAsixai (1x00a 2.17). Ejriarig, psAsxr|0r]KE Kai to 
Double Zepp yia Aoyoug 7 tiaxo 7 ioir|aT|g. 


1/2 ► « V2 ► 4 1/2 f < U7 ♦ i L7 




(clast extras cc duti. 

1/4 



% 



y 




_ 




(a 1 ) H Kspaia Collinear Ar- (P') H Kspaia Collinear Array 3 axoixsicov 

ray 2 axoixsicov. ps Ksvxpucr) xpocpoSoaia. 


V2 * i 1/2 ♦ i 1/2 




(y') H Kspaia Collinear Array 3 (8') H Kspaia Collinear Array 4 axoixsi- 

axoixsicov ps pr| Ksvxpucr| xpo- cov. 

tpoSoaia. 



(s') To 81710A0 Double Zepp. 


Eyripa 2.17 : To 7 ioi Kspaicbv Collinear Array avdAoya ps xov xpo 7 io xpocpoSoaiag Kai 
xov api0po xcov axoixsicov arco xa 07ioia aTcoxsAouvxai. 

H auxvdrr|Ta KaxaaKsuf|g xcov 7 rapa 7 tdvco auyypappuaov auaxoixicbv sivai f=300MHz, 
axr)v oTioia xo pr]Kog Kupaxog sivai A=lm. H xipp auxr| S 7 uAsysxai yia Aoyoug suKoAiag 
oxoug u 7 toAoyiapoug. Eiriarig, yia xr| ouyKEKpipsvr| anyvoxxixa Asixoupyiag r| aKxiva xou 
auppaxog sivai a=0. 0029m, r| xipfj xr|g oroiag nAppsi xo Kpirr|pio Asjrxoxrixaa(aO.OlA). 
OAsg oi Kspaisg xutiou Collinear Array, 7 tou avaAu0r|Kav, xpocpoSoxouvxai psaco piag 
ypapppc psxacpopag A74. Auto aupPaivsi yia va anocpsuxOsi r| psyaArj avxiaxaar| siao- 
8 ou tiou spcpavi^sxai ajio rr|v a 7 isu 0 siag adv 8 sar| rpc 7 xr|yfic; ps xpv Kspaia, Aoyco xou 
oxi as sksivo xo aripsio xo psupa sivai aaOsvsg. Edpcpcova ps xoug xcspiopiapoug 7 tou 


2-34 



H tcEpcua xiraou Col linear Array. 


2.14 


evaayei to Richwire, rj {Adrian] aTtooxaari p£xai;u 8uo ouppaxcov 8 ev jrp£7i£i va sivai 
piK'poxEpi] euro 8uo ciKxiveg xou auppaxog. IY auxo xov \6yo r| anooxacxri pExa^u xcov 
ouppaxcov xcov stub jraipvEi xrjv xipir] 0.007m. Error Ax,ov rj xipr| ar>xfi a£ auv8uaap6 ps 
£K£i\T| xr](; aKxivag xou auppaxog, TrapEyouv ;rpooappoyf| oxa 300£2. 

T ra tig ouyypapptKEg auoxoixiEg 8uo Kai xpicbv gtoixeicov, r) Kupidx£pr| 7tapdpExpog 
rrou £7rrip£d^£r xri aup7T£picpopd xoug Eivai ti auxv6xr|Ta oxriv 07toia k80e epopa U7ro- 
AryiCovxai xa xapaKxxipioxiKd xoug. Aiaxxipcbvxag to pipog xcov oxoiyEiorv oxaOspo, 
ujroXoyiapsvo yia xr| auxv6xr|Ta ^xvroupyiag (f=300MHz), 8i£pEuvaxai r\ onpTrEpicpopd 
xcov Traparravco cruoxoixicov yia Eva supog £pbvr|g p£xa8oar|g oripaxog 250-350MHz, p£ 
K£vxpiKr| xp ouxv6xT|Ta f=300MHz. 

A7to xrjv oXp 8i£p£Uvr|ar|(0scopr|TiKf| Kai UTto^oyraxiKrj) 7tpoKU7rxouv xa aKoXou0a 
oupTtEpdopaxa: 

a. H KaxEuOuvxiKoxriTa augavExai p£ xov apiOpo xcov auyypapiKcov axoiyEiorv, [21], 
geA., 81, ycyovog rrou oupcpcovsi arroAuxa Kai p£ xr| [3iP?aoypaipia. 

p. To Siaypappa aKxivo[3oA.iag arcoKTa 7r£pioo6x£poug ScuxEpEuovxEg Xo[3oug pe xriv 
au^rjcrri xcov cruyypappiKcbv oxoi/eicov. H au^r|ar| xrr|q KaxEuOuvxiKOxrixaq 7rapoX.r| 
xt|v aucrjOTj xcov Seutepeuovtcov ^opebv Ecriyeixai arro xo yEyovog oxi oi icupioi 
Xo[3oi yivovxai TrcpioooxEpo ”a7toxopoi”, 7r£pioo6x£po KaxEuOuvxiKoi. 

y. Zuoxiipaxa rrou 7rapouaiagouv aouppExpia cog rcpog Kanoio agova, aouppExpia rj 
07 ro(a ocpsilExav axr| 0 egt| xr|g 7xr|yrig f| axriv urrap^ri stub, 7rapouaidtouv avxiaxoi- 
yr| aauppexpia ax a Siaypappaxa aKxivoPo?aag, [21], ocA.,54-56, 59-62, r| 07toia 
yivExai TtEpiaaoxapo svxovr| oao rj auxvoxr|Ta ^Eixoupyiag anoK/dvEi and rr|v ksv- 

xpiKT). 

5. Ta Siaypappaxa aKTivoPoAAag 7rou jrpoKUJrxouv arto xrj 0£copr|TiKii avaXuari Sia- 
cpEpouv cog rrpog xo p£y£0og Kai Tip Kax£U0ovar| xcov Seutepeuovtcov Xopcbv ge 
gxegt| ps aoxa rrou rtpoKUjrxouv ano xr^v avdta>ar| ps xo Richwire, ki auxo yiaxi 
oxi] 0£copr|xiKfi avdAuari 8 e AnpPdvovxai UTrovpp xa stub. 

e. Ta stub av Kai KaxaaKEuaapEva p£ puepo rrAdxog £K7t£p7touv aKxivopo/da pE arto- 
TE^Eopa xr| Sripioupyia aauppExpicov cog rcpog xov a^ova Ox, ax a Siaypappaxa 
aKxivoPoXxag. XuyKEKpipdva, o' auxo xo ycyovog ocp£i3xxai xo SiacpopExiKo peye- 
0og oxo £7U7r£So zOx xcov SEUXEpEUOVTCOV XxdPcov gxov xcopo p£ apvrjXlKa z, g/etiko 
p£ xriv kAigti auxebv 7rou PploKovxai gxov %cbpo p£ Oexiko z. 
gx. OA .01 oi TU7ioi Collinear Array Kspaicbv EK7t£p7rouv 7rav-Kax£u0uvxiKd oxo ettitceSo 
yOz oxriv KEVxpucri ou^vorrixa ^Eixoupyiag. Auxr) rj iSioxrjxa SiaxripEixai Kai ge 
Eva psydlo supog ouxvoxf|xcov yupco arro xriv KsvxpiKrj, oxe8ov ge o^Eg xig Colli- 
near Array. ATJ^a aKopa Kai oxig jrEpiTrxcboEig 7rou 8ev EyoupE 7tav-KaxEU0uvxiKfi 
aKxivopoX.ia, o xpo7rog aKxivoPoA.iag xrig KEparag, O7rcog ajtoSEiKVUExai and xa 8ia- 
ypappaxa aKTivoPoXiag, ?dyo artEyEi a7ro xov 7rav-Kax£u0uvxiKO. 

C,. Xe Ecpappoysg p£ KEVxpiKEg Guyv'OxriTEg peyodmxepeg and auri] nou pE^xi]oapE 
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2.15 


MsAsxp Kai 7iiaxo7ioipap povxsAcov Kspaubv. 


p7iopei va OTidpqsi xsxyiKp SuaKoAia yia rri xppop P l( *C Collinear Array kv auto 
yiaxi 9a ypsiaoxcl KaxaaKsup stub ps Jto/d) pocpo 7tAaxoc;. @a jrpejrsi va 8o0ouv 
syyupasK; oxi Ka0' oAp xp SiapKSia XP0 CT 0s T PC KEpalag 8s 9a PpaxpicuKAcbaouv xa 
cruppaxa xcov stub tiou PpioKovxat TtoAi) Kovxa 7tAsov xo sva a7isvavxi and xo aAAo, 
Tipdyua jioAu SuokoAo av p Kspaia sivai sKxs0sipsvp axii; Kaipucsi; auvOpKsq. 
p. E7iiap<;, Kspaisc tioAu psyaAou ppKoug 0a 7ips7isi va oxppiCovxai s7tapKco<; ppxa- 
vuca, sxai coats va pp xdvsxai p cruyypappucp yscopexpia sqaixiaq xou avspou. 

Ms Paop xpv 7iapJtdvco psAsxp, oi Kspaist; ximoo Collinear Array sivai i8aviKEi; yia 
TrspuixdjGSic Tiou S7ii0upobps EK7top7ip p Ap\|/p appaxo<; Tipoc p ajto pia supsia TrspiOXP 
p 07ioia TispipdAAsi xo appsio tiou 0sAoups va xo7io0sxp coups xpv Kspaia. napd8siypa 
xsxoicov scpappoycbv sivai oi avapsxaSoxsg Kai oi Kspaisc; Kivpxpc; tpAsipcoviac as xu7io 
KU\|/sAp<; 7iou anaixsixai xo7io9sxpap xpg Kspaia; axo Ksvxpo xpq. 


2.15 : H Kspaia Sterba-Bruce. 

H Kspaia xu7tou Sterba-Bruce sivai ouvSuaopog Suo opaScov Kspaubv: xcov Sterba 
Kai xcov Bruce. Auxsc a7ioxsAouv auaxoixieo(arrays) anXcbv cxoixdcov Kai sivai sxai 
Siapopcpcopsvsc; coots va au^avsxai p Kaxsu0uvxiKOxpxa ps xo psys0o; xouc;, SpAaSp ps 
xo 7iAp0o; xcov oxoixsicov 7iou xppoipojioidxai KdOs cpopa, Siaxppcovxa; i8ia xp PaaiKp 
popcpp KaxaoKsup xouc;. 

EiSucoxspa, p Kspaia Sterba sivai pia Kspaia SK7top7ipc; 7iou aTioxsAsixai xoao a7i6 
7tapdAApAa oao Kai and auyypappiKa axorxsia ps ajrooxaop A/2 psxa^u tout;. Eivai ou- 
aiaaxiKa sva siSog ppoyoKspaiaq. npotcuTixsi a7to P p axu ku kAco psv p ypappp psxacpopac;. 
EtiuiAsov, sivai Kspaia broadside, Tipaypa xo otioio oppaivsi oxi oxa TiapaAApAa axoi- 
Xsia oAa xa psupaxa 7tps7isi va sivai as cpacrp. To 8iaKpixiKO xapaKtppiaxiKO xpq sivai p 
ps0o8o<; ps xpv 07ioia kAeivouv xa aKpa xou ouaxppaxoc;. Tia ouvsxe<; psupa Kai svaA- 
Aaaaopsvo xappApq ouxvoxpxaq, xo auaxppa ayppaxupn svav kAsioxo Ppoxo, ki auto 
pac; sivai xppcnpo yiaxi pnopouv va anooxaXovv OsppiKd psupaxa Siapsaou xcov KaAco- 
Sicov, sxai coats va Aicoasi o Jiayoq, o 07toio<; ayppaxiCstai axa i|/uxpa KAipaxa. Y Tidpxsi 
axexiKa Aiyp EK7isp7i6psvp mcnvoPoAia a7io xa Ka0sxa auvSsxiKd KaAcbSia axa aKpa, 
STisiSp xa psupaxa sivai axstuca pucpa Kai psouv as avxi0sxs<; Kaxsu0uvasi<; ps avacpo- 
pa axo Ksvxpo. To 7ipoasyyiaxiKO KspSoi; sivai xo a0poiapa xcov KspScbv s\'6c auvoAou 
auyypappiKcbv Kai s\'6q TrapdAApAcov axoixciwv, acpou u7ioAoyiaxouv xa 8uo xpppaxa A/4 
7iou u7tapxouv axa aKpa aav sva xpppa. Exiq x 0 !^^; cruxvoxpxst; xPPcnpoTioisixai povo 
opi^ovxia 7ioAcoap Kai p xappAoxspp opa8a oxoixsicov 7ips7isi va PpiaKsxai as anooxa- 
ap A/2 aiio xo s8acpo<; yia KaAuxspa a7ioxsAsapaxa. Tia xpv xpocpoSoaia xpq £ 7 nAsysxai 
sva appsio Kovxa axo Ksvxpo xpq, sxai coats p Siavopp xp<; iaxuo<; va sivai oao 7iio 
opoiopopcpp yivsxai. H spiisSpap as sva xsxoio appsio 0a sxei xipp 1 p Aiyoxspo as 
auxppaxa 7iou 8ia9sxouv 6 p Tispiaaoxspa axoixsia. 
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H Kepaia Stcrba-Bruce. 


2.15 


H Kepaia Bruce eivai pm Kepaia broadside mi ajroxeAeixai and eva KaAcbSio SurAco- 
pevo, exoi cocrre ra KaBexa xpppaxa va pexacpepouv peyaAa peupaxa os cpaop, evcb xa 
opiCcSvxia xpppaxa pexacpepouv piKpa peupaxa Jtou peouv as avxiOexec; KaxeuBuvoeic; pe 
avacpopa jrpoc; xo Kevxpo auxou xou xpppaxoc;. luvejrcbc; p aKxivoPoAia eivai Ka0exa jro- 
Acopevp. To KepSoq eivai avaAoyo pe xo ppKog xpc; auoxoixiac; aAIa eivai Aiyo piKpoxepo, 
CJteiSp xa aKxivoPoAouvxa oxoixeia eivai piKpa, oe oyecrp pe pia Kepaia broadside xou 
iSiou ouvoAikou ppKouc;, p ojroia ajroxeAeixai and jrapaAApAa oxoiyeia A/2. H cruoxoiyia 
jrpejrei va eyei ppKOc; 5uo p jrepioooxepa pf|Kp tcupaxoc; yia va exei ejnxeux0ei Kajroio 
aipoAoyo KepSog. To ouaxppa pjropei va xpo<po5oxp0ei oe Ka0e Ppoxo. Auxo auvp0coc; 
crupPaivei axa Kevxpa xcov Ka0excov KaAco5icov. H Kepaia Bruce xppaipojroipOpKe axo 
jxpcbxo paSioxpAeaKomo, coc; Kepaia Ap\|/p<; BopuPou ajro xo Siaoxppa. 

Yjrapxouv Siacpopec; popcpec; Kepaubv Sterba Kai Bruce pe 2, 3 Kai 4 ouyypapiKd 
oxoixeia Kai 3, 4, 5 Kai 6 jrapaAApAa oxoixeia, [22], oeA. 1 1. lupcpcova pe xp pipAioypa- 
cpia, p Kaxeu0uvxiKoxpxa xcov ooyypapiKcbv xouc; oxoixeicov rcApaid^ei oe oupjrepupopa 
auxp xcov ouyypappiKcbv ouoxoixicbv. 'Ojtcoc; eiSape, [22], yia pia Kepaia Collinear Array 
pe 2 oxoixeia, p Kaxeu0uvxiKOxpxa eivai peyaAp oxav xo Siaaxppa pexacii xcov aKpcov 
tcupaivexai and 0.4A ecoc; 0.6A. floxooo, p XP 1 ! 01 ! auxcbv xcov anoaxdoecov 8ppioupyei 
SuoKoAieq oxpv xpocpoSooia xcov 5uo oxoixeicov. 'Exoi, 01 Kepaiec; xujcou Collinear Array 
Aeixoupyouv oxeSov Jiavxa pe xa aKpa xouc; jroAu Kovxa. To i5io loxuei Kai yia xig Kepai- 
ec; xujtou Sterba Kai Bruce coc; jrpoc; xo cruvoAo xcov ouyypappiKcbv xouc; oxoixeicov. 'Exoi 
p Oecoppxucp Kaxeu0uvxiKOxpxa eivai jrepijtou: yia 2 cruyypappiKa oxoiyeia 1 ,6dB, yia 3 
ouyypappiKa oxoixeia 3. ldB Kai yia 4 cruyypappiKa oxoixeia 4.2dB. 'Ooov acpopa xo ou- 
voAo xcov jrapaAApAcov oxoixeicov, p Kaxeo0uvxiKorpxa e^apxdxai and xpv ajtooxacrp xcov 
oxoixeicov Kai xcov api0po auxcbv. 'Exoi p 0ecoppxucp Kaxeu0uvxiKOxpxa eivai 7iepi7iou: 

i. Tia 3 jrapaAApAa oxoixeia Kai yia ajtooxacrp A/2 pexa^u xouc; 5.7dB, evcb yia 
ajtooxacrp A/4 pexa^u xouc; 7.2dB. 

ii. Tia 4 jrapaAApAa oxoixeia Kai yia ajtooxacrp A/2 pexaqu xouc; 7. ldB, evcb yia 
unooxacip A/4 pexaqu xouc; 8.5dB. 

iii. Tia 5 jrapaAApAa oxoixeia Kai yia ajrooxaop A/2 pexa^u xouc; 8. ldB, evcb yia 
ajtooxacrp A/4 pcxacu xouc; 9.4dB. 

iv. Tia 6 jrapaAApAa oxoiyeia Kai yia ajrooxaop A/2 pexa^u xouc; 8.9dB, evcb yia 
a7rooxaop A/4 pexaqu xouc; 10.4dB. 

H cruvoAucp Kaxe0uvxiKOxpxa jrpotcujrxei uOpoicovxuc; xpv KaxeuBuvxtKoxpxa xcov cruy- 
ypappiKobv oxoiyeicov pe auxp xcov jrapaAApAcov, avaAoya pe xp yecopexpia xpc; Kepaiac; 
jrou peAexaxai Ka0e cpopa. 

Oi Kepaiec; Sterba-Bruce PpioKouv jroAAec; ecpappoyec; oxic; xrjA^jriKoivcoviec; xcov Ppa- 
Xecov Kupaxcov. AvaAoya pe xpv xojto0expop xouc; pjtopei va eivai ouyypappiKec;, end-fire 
p broadside, [22], oeA.14. Me Paop xp Siaxujrcoop auxp Kai xa oxoixeia jrou jrapaxi- 
Oevxai airo xp piPAioypacpia, jrpaypaxojroipOpKe pia peAexp Siacpopcov povxeAcov auxcbv 
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2.15 


MeAixq koi 7 xiGX 07 ioiqoq povxeAxov Kepaicbv. 


xcov Siaxacecov, e^ayovxaq 7ro?dmpec 7iA.qpocpopie<; yia xa xapaKxqpiGxik'd xou<;, O7tco<; xo 
Sidypappa aKxivo(3olta<;, xr|v avxioxaciq eicoSou, xov Xoyo oxacnpou Kupaxoq Kav xqv 
KaxeuGuvtiKOxqxa, exGi cboxe auxa va eTia^qGeuouv xa avxiaxoiya xqc; PiPA.ioypacpia<; Kai 
va KaGioxouv 7ipoP?tE\|/ipq xq oup7iepupopd xcov Sterba-Bruce yia evSexopevq 7ipaKxiKq 
XPncrn, [22], 

ripcbxo oxaSio xriq peXexqc; qxav q Gecopqxucq avaXuaq Kepaicbv Sterba, oi 07ioie<; 
a7ioxeXouvxai ajio 4 5i7ioA.a )J2 tcou oxqpaxiCouv pexa£,u xoug evav Ppoyo (Zyjipa 2.18). 
E7tiAiyj]r|K£ r| cuyKeKpipevq indxacq yiaxi q a7ita)uaxepq Kepaia auxqq xq<; opa5a<; Kai 
cxTiaixei uiKpo ayexira apiGpo jrpa^ecov. Emoqq, airoxeAeii eva GKaAcmuxi yia xq peAixq 
xqq avxloxoixT|<; EKxexapevqi;. Apyuca ecpappooxqKe q Gecopia xcov Kepaicbv yia xqv e^a- 
ycoyq xou ximou xou Oicxypdppaxoc aKxivopoJdac Kaxoiav, auvxaxGqKe eva Ttpoypappa 
oe yAxbcca fortran xo ojroio 7ipaypaxo7ioiei aTxoxipqcq xcov eKcppaaecov xou Piaypdppa- 
xoq aKxivoPo?tia<;, ava 1 poipa yia xov ycbpo Kai ava 5 poipe<; yia xa 3 Kupia exa/ieSa. Ta 
a7ioxeAiapaxa ttou 7rpoKU7ixouv airoxe^ouv elooSo oxo Ttpoypappa RADPAT, xo 071010 
jrapayei xeAira xa Cqxoupeva Siaypappaxa aKxivopoIlaq. H oA.q Sidxaqq Gecopeixai axov 
eleuGepo ycbpo ayvocbvxag xo odvoAo xcov Xoitxcov cpuaiKcbv avxuceipevcov. 


4 * 
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lyqpa 2.18 : ©ecopqxuco povxelo xqc; Kepaiaq Sterba a7ilq<; popcpqc;. 

T la pia 7iio o^oicXqpcopevq peXexq xcov Kepaicbv Stcrba-Bruce Kai Kupicoq yia e7taXq- 
Geocrq xcov yapaKxqpiaxiKabv 7iou Ttpoxeivovxai ajto xouq 7tpaKxiKou<; KaxaaKeuaaxec;, 
7ipaypaxo7ioiqGqKe Kai avd/do oq (u7to loyicxucq pelexq) pepiKcbv povxetaov aurqc xq<; 
opaSaq, pe xq PoqGeia UTtoXoyicxiKcbv 7tpoypappaxcov. To Kupioxepo eivai pia PeXxicope- 
vq eK§oaq xou jrpoypappaxoc A^tixou ouppaxoc; tiou ovopaCexai Richwire. Me Paoq xo 
GecopqxiKO povxeAo 7tou ava7txuxGqKE 7iapa7idvco 7tpoo5iopioxqKav, oi PeArioxeg Ttapa- 
pexpoi, yia xic; OKoisq q aitodoaq Kai q oupjtepupopd xqq Kepaiac; eivai iKavoTtoiqxucei;. 
T la xov iSio gkotto 5iepeuvqGqKav Kai Kajroiec; Ttpooeyyioeic; xqq yecopexpia<; xqq 7 tapa- 
7iavco cuaxoixiai;, coc; xov apiGpo xcov axoiysicov a7io xa 07toia ajtoxeA^ixai (ZxBP 01 2.19). 
ETtioqq, peXexqGqKav Kai oi Kepaieg Bruce xq<; PiP?aoypaipia<;, [22], aeX.l 1 yia ^oyoug 
7uoxo7roiqcrq(;. 

H cruxyoxqxa KaxaoKeuqi; xcov 7iapa7ravco ouyypappiKcbv cruaxoixicbv eivai f=300MHz, 
oxqv 07ioia xo pqKo<; Kupaxoq eivai ^=1 m. H xipq auxq end^eyexai yia Xoyouq euKO/dai; 
axou<; ujiodoyiapouq. E7iiaqi;, yia xq auyKEKpipevq ouxvoxqxa Xeixoupyiaq q aKxiva xou 
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H Kepaia Stcrba-Bruce. 


2.15 




(ex') 


(P') 



Sxppcc 2.19 : Tbnoi Kepaubv Sterba-Bruce avaA.oya pe tov xpono xpocpo8ooiag Kai xov 
apiGpo tcov oioiyeicov ano xa 07to(a anoxeXouvxai.(a) H eKxexapevp Ke- 
paia Sterba. Anoxeteixai ano xpia opoia xexpaycova U2 Kai 8bo aKpaia 
opoia xpppaxa nou eivai opGoycbvia napaAApXbypappa pe ntaupeg 7J2 Kai 
A74.(P) H npcbxp Kepaia Bruce xpg Pi[3?aoypa(piao(anoxeA£ixai ano xpppa- 
xa ppKOug A/4, eKxog ano xa aKpaia 7iou eivai ppKOug A/8. H xpocpoSooia 
yivexai oxo npcoxo ano apicrxepa napaAApAo oxoiyeio.).(y) H Seuxepp ks- 
paia Bruce xpg PiPAioypacpiao(xo Se^i pioo xpppa, xo 071010 anoxeAeixai 
ano xpppaxa ppKoug A/4, eKxog ano xa aKpaia nou eivai ppKoug A/8. H 
xpocpoSooia yivexai pe ypappp A/4.). 

ouppaxog eivai a=0.001m, p xipp xrjq onoiag 7r?^r|p8i xo Kpixppio Aenxoxpxao(aO.OlA). 
Ano xig Kepaieg Sterba-Bruce, tiou avaAuGpKav, povo p 8euxepp popcpp xpg Kepaiag 
Bruce xpg PiPAioypacpiag xpocpo8oxeixai peoco piag ypapppg pexacpopag A/4. Auxo aup- 
Paivei yia va anocpeuxGei p peyaAp avxioxaop eiooSou tiou epcpavigexai ano xpv aneu- 
0eiag cruvSeop xpg npypg pe xpv Kepaia, Aoyco xou oxi oe sksivo xo appeio xo peupa 
eivai aoGeveg. lupcpcova pe xoug nepiopiopoug nou eioayei xo Richwire, p eAaxioxp 
anooxacrp pexacu 8uo cruppaxcov 5ev npenei va eivai piKpoxepp ano 8uo aKxiveg xou 
ouppaxog. T i' auxo xov Aoyo p anooxacrp pexacu xcov cruppaxcov xcov stub naipvei xpv 
xipp 0.125m(A/8). EnmAeov, xa ppKp xcov xpppaxcov eyouv xexoieg xipeg, cboxe va nAp- 
pouv xo Kpixppio Siaipecrpg xpg Kepaiag oe xpppaxa(d, <A/4), anapaixpxp npoi)n60eop 
yia xpv ecpappoyp xpg pe0o8ou xcov poncbv Kai mo ouyKeKpipeva yia xov unoAoyiopo 
xcov SmoAiKcov peupaxcov. 

Tia xig Kepaieg Sterba-Bruce, p tcupioxepp napapexpog nou eTxppea^ei xp oupnepi- 
cpopa xoug eivai p cruyvoxpxa oxpv onoia Ka0e cpopa unoAoyigovxai xa yapaKxppiaxiKa 
xoug. Aiaxppcbvxag xo pf|Kog xcov oxoiyeicov oxaGepo, unoAoyiopevo yia xp auxvoxpxa 
Aeixoupyiag (f=300MHz), Siepeuvaxai p oupnepicpopa xcov napanavco ouoxoixkSv yia eva 
eupog ^cbvpg pexaSocrpg oppaxog 250-350MHz, pe Kevxpucp xp cruxvoxpxa f=300MHz. 

Ano xpv oAp 8iepeuvpop(0ecoppxiKp Kai unoAoyioxiKp) npoicunxouv xa aKoAouGa 
oupnepaopaxa: 

a. H anAp Kepaia Sterba, oxppaxog xexpaycbvou ( Ixppa 2.1 8 ) napouoia^ei x 0 ! 11 '!' 

Aeg xipeg KaxeuGuvxucoxpxag (xo noAb 2.5) oxpv emGuppxp nepioxp ouxvoxpxcov 
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2.16 


Me/vixr) Kav 7n.axonoir|aT| povxeAxov Kepaubv. 


250-350MHz Kai anXd anoxeEei eva aKalonaxi yia xr| peA6xr| xpq avxiaxoixnq 
SKxexapevr|q. Me allayzc, pnopei va PsXxuoGei x\ npoaappoyf| xqq, coaxoao xo 
ocpeXnq 5 e 9a eivai peyaXo. 

p. Exrjv EKXExapcvr) Sterba r| KaxEi)0uvxiK6xr|xa ayyitei 7:0X6 KaXfj xipf| (TtsplTioi) 14). 
AXXa (IE xo apyiKO prjKoq aoxo anpPaivei oxr| anyvoxTixa xcov 290MHz, evco npenei 
va anppei oxa 300MHz Kai xauxoypova va eqaacpa/dqexai xo pucpoxepo cpavxaaxi- 
ko pepoq yia Xoyooq npocappoyf]q. Mexa ano epenva Kaxa^pyonpe 6x1 ypeidCexai 
aXXayf] 8iaaxaaecov, exai coaxe avxi yia 0.5m pf|Koq nXeupdc ae k&Ge xexpaycovo 
Kai 0.25m pf|Koq aKpaicov xpppdxcov, va eyoope 0.4835m Kai 0.24174m avxiaxoi- 
ya(oi xipeq xcov veoov 8iaaxaaecov npoKDnxonv and xiq na/aeq pe no>AanX.aaiaap6 
p£ xov napayovxa 290/300). 

y. Exp 8e6xepr| KEpala Bruce, ekxoc ano xiq napanavco 0ecopf]aeiq coq npoq xa pf|Kri 
xcov TiXEupcov, yia xov eninAeov tcXaSo, aoxoq eivai evxeFcbq opoioq p£ xov EKxoq 
eninedou kaoSo xpocpoSoaiaq xpq Kepaiaq, p£ xr| Siaipopd 6x1 xo xpfjpa hod epne- 
pieyei xx|v 7xr|yf] eyei pr|Koq povo 3mm Kai xa aXka 860 xpppaxa 0.0275m. Anxeq 
01 pexaxponeq paq oSpyoDV axo va e^oope xeXiko avxiaxaar| eiaoSon ax a 300MHz 
17512 aKpiPcoq, Kai KaxenGDVxiKoxrixa 13.8. 

8. Exiq 7rpd)xr|C popcpf|q Kepaieq Bruce r) KaxeD9ovxiK6xr|xa cpxavei peypi nepinou 6.5, 
Eivai opcoq aacpcbq piKpoxepr| ax a 300MHz. Expv nepinxcoar| auxi), 7roXXa7iXa- 
aidqoupe xa pf)Kri xcov xpppdxcov xpq npcoxrjq Kepaiaq Bruce pe evav avxicxoiyo 
napayovxa, exai coaxe xa ppicri 0.125m Kai 0.25m va avxiKaGlaxavxai ano xiq xi- 
peq 0. 1 62m Kai 0.324m avxiaxoiya. O icXaSoq xpoipo8oaiaq eyei ppKoq 3.6mm Kai 
7iXaxoq 3mm. Flpaypaxonoicovxaq xiq napanavco PeXxiwaeiq, enixDyydvexai PeX- 
xiaxp XeixoDpyla ax a 300MHz pe KaxeoGovxiKoxr|xa 7.04 Kai avxlaxaarj eiaoSou 
aKpiPcoq 30912. 

FeviKd 6 Xeq 01 Kepaieq Sterba-Bruce, 7rou avaXuOrjKav eivai SiKaxenOnvxiKeq (bi- 
directional) Kai broadside. Eivai iSavuceq yia xiq xpAeniKoivowieq xcov Ppayecov Kupaxcov 
Kai oyi povo, A.oyco xou 6x1 npoccpeponv pia avaXoyia Koaxooq-cocpeAEiaq hod xiq KaGiaxa 
evaXFaKxiKEC Fuaeiq ae Siacpopeq xeyviKeq. 


2.16 : MovoHoEiKfj KEpaia pe avripapo. 

H povoHoXucri Kepaia pe avxipapo eivai pia KaxaKopDcprj Kepaia axrjv onoia ecpappo- 
^exai eva PorjGrixiKO a6axripa (ri?i£KxpopayvrixiK6 avxipapo) yia va an(qr|aei xpv ano8oar| 
Kai xrj aopnepupopd xpq. Me xov opo KaxaKopocpp Kepaia (Vertical Antenna) ewoonpe 
pia npaypaxucp povonoA-ucp Kepaia, pe xov aycoyo xoo povonoEon KaxaKopncpo, hod 
yppaipoHOiei coq KaxonxpiKO ehiheSo xpv enicpaveia xpq yr|q r\ dlXo xexvrjxo a6axr|pa 
eSacpoDq. Me xov opo riXeKxpopayvrixiKO avxipapo (Counterpoise) ewoonpe eva Por|- 
GrjxiKO auarripa eSacponq hod anoxeAeixai and pia DHepDij/copevri oDaxoiyia ano eva rj 
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MovorcoAricp Kepaia pe avripapo. 


2.16 


TTEpiaaoxEpa povcopeva cruppaxa, TOJioBeTppeva Kara and rr|v KEpaia. Eicono; tou sivai 
va 7rap£XEi (Trr|v KEpaia eva povojian uypX.p; xcoppiiKoriitaq Kai xappXp; avrioTaop; 
rcpo; Tp yip Ka0cb; to avripapo E^EXioaorav, p ouviOpopevp tou SiaTa^p KaT£A.p;e va 
Eivai eva ouppsTpuco aysSio and oktiviko ouppaia jtou rcai^ouv tov poXo tou "TEyvpTou 
ESaipou;”. 

MetaTf] 0 pKe evtotikoc and too; Archibald C.Doty, Jr., John A. Frey Kai Harry J. Mills, 
oi ojioioi TipayparoTioipaav Treipdpara TO7io0£ravTa; apyiKa pia peyaXp KEpaia arpv 
KOiXaSa tou Fletcher Kai eneira pia piKporepp OTpv auA.p Tp; oiKia; tou Archibald 
C.Doty, Jr., John A. Frey. Xuptptova pE auTou; yia rpv rupdiTp 7i£pirraop Kai petu and 
TtEipapara, 7tapaTppp0pK£ oti to peTpoupevo Siaypappa aKTivoPo>da; Tp; Kepaia; £7rp- 
ped;£Tai apeoa aiio Tpv aycoyipoTpTa tou eSacpou;. Emop;, 7ipoeicu\)/£ oti to avTipapo 
XEiTOupyci oe apeap aJApAemSpaop p£ to eSacpo; aXkd pe evav rcoA-u 7no 7ioA.u7&oko 
Tpojio an' oti eva; jtukvcotp;. luyKEKpipeva Ka0e pia and n; aKrive; tou avriPapou 
sivai oudenypevp xcoppTiKa p£ to e8acpo; and Kara Tp;. Oi aKrive; taiToupyouv ax; ev a 
povojnm yapp^-p; avrioTaop; yia Ta peupaTa emoTpocpp; Kai paAxoTa 600 peyaJaiTE- 
pp Eivai p aycoyiporpTa tou eSacpou; tooo psya^UTEpo Eivai Kai to peupa Tp; aeriva;. 
riapopoia peupaTa, open; koto tioAu pucpoTepa, JiapaTppouvTai va peouv Kai oto e8a- 
epoq ax; a7ioT£>a;opa Tp; xwppTiKp; aAA.pA£7ri8pa<rp; peTa;u avri(3apou Kai eSacpou;. To 
avripapo A.oi7rov, au^avEi Tpv a7r68ocrp Tp; Kepaia;, 8ioti emTpeTrei oto peupa Tp; va 
emoTpecpei OTp Paap peoco tcov aerivcov, aKoXouOcovTa; etoi, svav Spopo yapp^tov a7ico- 
Xeicov. Avn0£Ta to aKTivcord Ka/UoSia oe eva Oappevo auorppa oSpyouv Ta peupaTa 
emoTpocpp; peoa airo to povonaTi uipp?ri|; avrioTaop; tou eSacpou; ki etoi autdvouv 
ti; amoAsie;. Eivai mo airoSoTiicp p ou?Aoyp peuparav emxycoyp; ax; aJtOTeXEopa £7ra- 
ycoyp; peoco tou aepa, 7tapa p ouAloyp peoa and to yapped oe aycoyipoTpTa eSacpo;. 
Eup7r£paopaTiKa, yia iap anoSoop eva avTiPapo xpeidi^ETai AayoTepa oktiviko KOtAxoSia 
oe ayeop pe eva crupPaTiKO oiioTppa 0appevcov aKrivcov. TeA.o;, 7iapaTppp0pKE oti 600 
au£avei o apiOpo; rav oktivodv tooo peya^covouv Kai Ta peupaTa emoTpocppc;, [23], 
oeX. 1-5. Sto i8ia oup7iepaopaTa oSpypoe Kai p peJ^ETp tp<; 8euTepp<; nepiTiTcboeax;. 

H povoTioJaicp Kepaia pe aveipapo p7iopei va xpiJ ai l JO7i:oir 10 £ i CT£ e^pappoyei; ottou 
X peia^ETai eupeia Ka^uipp, oitax; OTp paSioiparvncp peTaSoop Kai Tpv Kivp-rp Tpleipcovia, 
Axiya) tou on aKTivoPoXm 7rav-KaTeu0uvTiKa. Me Paop oXa ooa eimbBpKav Trapandvco 
Kai to OTOixsia tiou 7iapaTi0evTai a7to Tp piP^ioypaipia, 7rpaypaTO7ioip0pKE pia peAirp 
Siaipopaiv povTE/aov rpc Kepaia; auTp; (25 ouvo/aKd), e^dyovTac 7toX.uTipe; 7rX.ppO(popie; 
yia Ta xapaKTppiOTiKa tou;, ottco; to 8iaypappa aKTivopoXia;, Ti]v avTioTacrp eiooSou, 
tov Xoyo oTaoipou tcupaTo; Kai Tpv KaTEU0uvTiKOTpTa, etoi coote auTa va E7iaA.p0euouv 
Ta avTioTOiya Tp; Piplioypacpia; Kai va ko0iotouv 7rpopXe\)/ipp Tp oup7tepi(popd Tp; 
povoTio/aicp; Kepaia; pe avmPapo yia evSexopevp 7ipaKTiKp XPh^l' [23]. Ta povreXa 
7iou pe/,£Tp0pKav U7roX.oyiaTiKa Kai peTpp0pKav apyoTepa TteipapaTUca, Sivovtoi otov 
mvaKa 7tou aKoX.ou0ei: 
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2.16 


MeAexti kqi 7naxo7covr|ari povxsAcov tcepcucbv. 


HIekxpiko Mf|Kog 
AKtivag 14cm 

Mf)Kog Kupaxog 
Asixoupyiag [cm] 

Euxvoxr|xa 
Asixoupyiag [MHz] 

Mf|Kog A/4 
Movo7coAou[cm] 

0.2 k 

70.0 

429 

17.50 

0.3 k 

46.7 

643 

11.67 

0.4 k 

35.0 

857 

8.75 

0.5 k 

28.0 

1071 

7.00 

0.6 k 

23.3 

1286 

5.83 


OAa xa napanava) povxsAa, orccog cpaivexai Kai and xov mvaKa aTroxEAouvxai and 
cruppaxiva povo7roAa pf|Koug A/4. Ta avxipapa apyucd a7iapxi^ovxav arco 4 aKtivEg Kat 
auto jroi) pExaPaAAoxav r|xav to tiAektpiko prjKog (7rpcoxr| oxf|Ar| too TtivaKa) yia xr|v 
avttoxor/ji ouxy6xr|Ta Asixoupyiag (Zyf)pa 2.20). E7i£i8r| opcog, to ouyKEKpipsvo psys- 
Gog ekove xig cpuoiKEg Siaoxaocig xcov Kspaicbv urcEpPoAiKd psyaAsg Kai rixav aSuvaxo 
va ji£xpr|0oi)v psoa oxov avp/oiKo GdAapo too Epyaoxripiou, 0£copr|0r|K£ 7tpaKTiKr| r\ 
KaxaoTCEori povxcAcov ps oxaGcpf) aKtiva, Kai to ETtiOuppxo p>XKtpiKO pf|Kog 0a Ejxvxuy- 
yavoxav pE xriv £jnA.oyf| xpg KaxdAAriArig auxvoTqxag. 'Exoi, p£A£xf|0r|Kav povxsAa ps 
4, 8, 16, 24 Kai 32 aKxivsg Kai pe xig KaxaAAr|Ar|A£g auxv6xr)T£g, oraog cpaivexai oxov 
7iivaKa Trapandvco, irripape pAxKtpiKa pf|Kr| 0.2k, OJA, 0.4A, 0.5A Kai 0.6A. Tia xov 
TipooSiopiopo trig axa0Epi)g aKtlvag dnpsne va AaPoups U7i6\i/r| xoug nspiopiopoug xcov 
opyavcov Kai xou GaAdpou: 

i. O avrixcoiKog GaAapog exei Sia0£oipr| ”Cco\T| oiyr|g”(6r|Aa8f| xov ycopo ottou pjropei 
va TO7ro0exTi0£i rj KEpaia Kai va p£xpr|0£i ycoplg ocpaApaxa) pia vor)xf| ocpaipa 
TispiTioi) 60cm. 

ii. Aoyco wrapKxcbv spitoSicov scaixiag xou ppyaviapou 7X£pioxpo(pf|g xpg Kspaiag oxov 
GdAapo, xo pdysGog trig TtAaKsxag 8 ev enpens va tETtcpvdEi xa 29 x 29cm. 

iii. H yEwrppia aripaxcov xou Epyaoxripiou piropEi va 7iapdy£i oppaxa and 100MHz 
Ecog 1300MHz. 

TsAiKa Kaxaxfigaps oe oxaGspo prjKog aKtivag 14cm, 7iou oSr|yr| 0 £ oe JiAaKETsg 8ia- 
oxdascov 29 x 29cm. 'Exoi, pE SsSopEvsg Siaoxaosig Kai SsSopsvo riXxKxpiKO ppKog eu- 
KoAa 7ipoo8ioploxr|Kav oi ou%voTr|T£g Asixoupyiag, KaGcbg Kai xa uiroAouia oxoixEia xou 
nivara. 'OAsg oi ouxyoxrjXEg Asixoupyiag jtou £7nA£xGr|Kav PpidKovxav oxo 8ia0£oipo su- 
pog trig yEwrppiag arjpdxiov. KaGsva and xa 5 povtEAa oxa orcoia KaxaAr^apE, peAetti- 
GrjKE oe 5 SiaipopETiKEg ouxvoxr|T£g (f) ps 5 SiaipopsxiKd ppicri aKtivcov), ps anoxc^xopa 
va 7tpoKU\j/ouv ouvoAuca 25 7iEpi7ixcbo£ig. 

npiv and xriv KaxaoK£ur| xcov povxsAcov auxcbv 7ipor|yr|Gr|K£ r| avdAucrr) svog ano 
auxa ps xt) Portia u7toAoyioxiKcbv 7tpoypappaxcov (ujroAoyiaxiKri peAexti). H 7t£pi7txcoor| 
Tiou EJH/XX0T1KE f|xav auxf| xcov 8 aKtivcov oxa 857MHz, Sr|Aa8i] odpcpcova ps xriv xplxri 
ypappf| xou 7tapa7tavco TiivaKa, p£ oKond xriv Ecayajyf) oup7i£paopdxcov 7iou acpopouv xrjv 
r|XEKxpopayvrixiKr| oup7i£picpopd trig. To KupioxEpo npdypappa nov xpriaipo7ioiri0r|K£ 
i)xav xo Richwire. EtcuiIeov, ouvxdx0r|K£ oe ykaooa Visual C++ Kai xo 7 ipoypappa 
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Movo7ioAiKp Kspoua pe avxipapo. 


2.16 



SxPpa 2.20 : H povo7toAiKp Kepaia pe avxipapo 4 aKxivcov. (a') Ocoxoypacpia (Kaxa- 
aKeoaaxiKO povxeAo). ( P' ) Tecopexpia xcopiq 7ipoa0pKp kokZikoo Siokoo. 
(y') Tecopexpia pe TipoaOpKp kokZikoo Sigkoo. 

JET, Tioi) cuioxeAei evav edxppaxo viewer pe xov o7toio pe anJJiq evxoAec; p7topoope va 
povxeAojroipaoope pia aoppaxivp Kepaia odpcpcova pe xooq Trepiopicpovx; xoo Richwire 
Kai va xr| Soope axeSiaapevp axov xpiaSiaaxaxo /(bpo. Me (3a.crri, Aoi7tov xa 7iapa7iavco 
7 ipoypappaxa 7ipoaSiopiaxpKav, oi PeAxiaxeg Tiapapexpoi, yia xiq OTioiei; p ajtoSoap Kai 
p oop7repicpopa xoo povxeAoo eivai iKavo7toipxiKe<;. 

Oi 7iapdpexpoi tioo e7rppeaaav xr| oopjiepicpopd xoo aTioSeixrpKe oxi eivai: 

i. O apiGpoc; xcov xpppaxcov axov OTtoio Piaipeixai xo povxeAo. To ppKoc; xcov xpp- 
paxcov 7ipe7iei va 7iAppei xo Kpixppio Siaipeopg xp<; Kepaiaq ae xpppaxa(d,- <A74), 
a7rapaixrixri 7rpod7i:69eap yia xpv ecpappoyp xrryq peOodoo xcov poTtcbv Kai too aoy- 
KeKpipeva yia xov OTtoAoyiapo xcov SutoAikcov peopaxcov. E7iiapc;, p eAayiaxp xi- 
pp xooq TipcTiei va eivai peyaAdxepp and xo SmAaaio xp<; aKxivaq xoo coppaxot; 
(d min >2a). O apiGpoc; xcov xpppaxcov ao^dvexui peypi va eTiixeoxOei cpaivopevi- 
Kp ooyK/aap, 8pAa8p pe/jo o poOpoc; ad^papc; xoo a7ioxeAeapaxo<; va apxioei va 
peicbvexai. Me pdcrp xp pexa|3oAp xpc; avxiaxaapg eiooSoo Kai xp<; KaxeoOovxi- 
Koxpxag cxovapxpaei xcov xpppaxcov, [23], aeA.2-15,16, ejnAeyexai o KaxaAApAoi; 
apiOpog (20 xpppaxa yia xo povotioAo, 64 xpppaxa yia xov kokAo Kai 20 xpppaxa 
yia KaOe aKxiva xoo kokAoo). 

ii. H ooxvoxpxa oxpv 07ioia oTioAoyi^ovxai Ka9e cpopa xa xapaKxppiaxuca xoo pov- 
xeAoo. Aiaxppcbvxac; oxaOepo cpoauco ppKoq aKxivaq 14cm Kai oxaOepo pAeKxpiKO 
pr|KO<; povo 7 toAoo A74, TipaypaxoTioieixai aapcoap pe xp cxoxvoxpxa a7ro 429MHz 
ecoq 1286MHz. Me xov xporco aoxo oapcbvexai xo pAeKxpiKO ppKoq xpi; aKxivaq 
xoo avxipapoo a7io 0.2A ecog Kai 0.6A. 

Mexa a 7 io xpv 07toAoyioxncp peAexp xoo evo<; and xa 5 pacuca povxeAa aKoAooOpae 
p Kaxacnceop aoxcbv, xa 07ioia pexppOpKav axov avpxoiKO OaAapo xoo epyaaxppioo pe 
xpv ecpappoyp AoyiapiKOO Siecaycoypq aoxopaxo7ioippevcov pexppaecov ANALYZE. Ta 
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2.16 


MeAitri Kai 7naxo7tolr|ari povxeAxov Kepaicbv. 


povoTtoXa tcov Kepaicbv pxav aoppaxiva pf|Kooq >74 Kai ta avxipapa xD7tcb0r|Kav 7tavco 
as cpcoxoeoala0r|xe<; 7iA.aKexe<;. Mexa xo xeXoq xcov pexppaecov, ax a povxela xcov 4, 16 
Kai 32 aKxlvcov 7tpocapxf|0riKe axo Kaxco pepog eva< ; x<*^ KlV0 ? kdkAxkoi; 81oko<; ISiac 
Siapexpoo pc xo avxipapo, cbaxe va TipoaeyylCet xr| aopTiepicpopd xr|<; 7rapooclac; xod 
eSdcpooq (Eyfipa 2.20). H 6>„r| 8idxacr| pexpr|0r|Ke cava yia pA^KxpiKO pf|Koc 0.6X.. 

A 7io xr)v oX-Tj 8iepedvr|ar|(o7t:oXoytaxiKr| Kai KaxaaKeoaaxi kt| ) TipotcoTixoDV xa aKO- 
A.oo0a aopTiepaapaxa: 

a. O 7rapaKaxa) Tuvacac; avaypacpei xiq pcxaPoXiq xr|<; avxlaxaar|c; eicoSoD Kai xr|<; 
ayexiKfiq Kaxcu0x>vxiKoxr|xa<; pc xr|v eiaaycoyp xod kdkAxkod 81okod ax a povxeXa 
xcov 4, 1 6 Kai 32 aKxlvcov: 


Avxipapo 

Zihp(Q) 

D(dBd) 

04#0.6 x w pi? SlaKO 

71.60+j70.17 

3.11 

04#0.6 pe 81 cko 

60. 1 2-j297.97 

4.35 

1 6#0.6 xcoplq SIoko 

40.97-j7.62 

1.74 

16#0.6 pe SIoko 

49.01+j5.96 

1.56 

32#0.6 x®pi? SIcko 

54.30+j3.39 

1.84 

32#0.6 pe SlaKo 

54.98+j6.07 

1.77 


p. Ano xov napanava mvcuca cpalvexai oxi r| eiaaycoyri xou kdkAxkod SIokod aaKpae 
arjpavxiKT| C7iippor| Kai PeAxlcoae xpv avxiaxaar| eiaoSoD 7rpo<; xa 50£2. 
y. Me xpv eiaaycoyri xod SIokod, xo 8iaypappa aKxivopo/daq PeAxicbvexai, pe xoug 
KaxcbxepoDq AoPoix; va peubvovxai ae peyeOog, [23], aeA.3-85,87. 

8. Oi pexppaen; elvai apKexa iKavo7roir|xiKe<;, 8r|Aa8r| Ttpoaeyylcoov ae aveKxo eni- 
TteSo xa a7ioxeAecpaxa xrjq D7ioAoyiaxiKr|<; peAexrig. BePaia D7rapxoDV apKexec; 
cuiOKAlaeiq Kai eiSuca axic pexpf|aei<; 7iOD 7rpaypaxo7toir|0r|Kav axp oDXvdxr|xa xcov 
429MHz. Ixri aDyKeKpipevp aDxydxr|xa, r] axa0pr| xod appaxo<; A-fiypiyc; rjxav ap- 
Kexa xapr|Ar|, ydpco axa -60dB, 8r|AaSf| Kovxa axp axa0pr| xod OopdpoD, otioxc oi 
ajioKAlaeu; fjxav avapevopevec;. Sxig pexppaeic; pe xk; peyaAoxepeg oDxvdxr|xec;, oi 
a7ioK>daei^ 7tod 7iapoooidc[ovxai elvai aacpcbq piKpoxepeq, aAAa e^aKoAoD0odv va 
epcpavlCovxai. A7io818ovxai KDpicog axiq eacoxepiKeq amcppexpieq xod avpxcoiKOD 
OaAapoD Kai eiSiKoxepa axriv 7iapaaixiKr| TiapoDala rpc; ypapprp; xpocpo8oala<;, r) 
07ioia Se Af|cp0r|Ke D7id\)/r| axriv D7toAoyiaxiKf| peAexr|. 
e. Oi KaAdxepeq pexppaeic;, 7tapa8d£co<;, cpalvovxai va elvai aoxeq 7iOD 7ipoeKD\)/av and 
xr)v opi^ovxia 7idAcoar| xod avxipapoD 4 aKxlvcov, 7iapdAo tiod eiqapxpc 8ev rjxav 
avapevopevp ae Kaveva povxeAo p TtapoDala opicovxiaq 7rdAcoar|t;. 

TeviKd xa 5 PaaiKa povxeAa xrp povoTroAiiai Kepala pe avxipapo tiod avaX.D0pKav, 
jiapoDaiaCoDV axexuca x a PpAd SWR, avxlaxaar| eiao8oD tiod 7iAr|aidCei aoxf| xcov 50i2 
Kai cxkxivoPo/.odv 7tav-KaxeD0DvxiKa. ETrlapq, epcpavli^exai ypappucp 7 rdAcocrr| ae eva 
and xa povxeAa aoxd(pe avxipapo 4 aKxlvcov). XDve7icoq, pia xexoia Siaxaqp povo 7 toAOD- 
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H Kepaia Hcntcnna. 


2.17 


avxipapou eivai Ttpoxipqxea ae ecpappoyec; otiou ypeiai]exai svpeia Kakuyq, OTtax; arr| 
paSioipcoviKq pexaSooq Kai xqv Kivqxq xqkecpcovia. 


2.17 : H Kepaia Hentenna. 

H Kepaia Hentenna eivai pia Kepaia yapqkou oxaoipou Kupaxoq SWR, r) oiroia 
KaxaoKeuaoxqKe yia 7ipcbxq (popa ajto rov Sagami cio Tokio xq<; Ia7tcovia<; Kai xekeio- 
7roiq0qK8 otto tov Tadasi Okubo, ae auvepyaoia pe aXkovq paSioepaoixeyvec;. lupcpcova 
pe auxov, airoxekeixai otto evav xexpaycoviKO Ppoyo Ttkaxouc A=)J6 Kai uyouc B=k/2. Xe 
aTiooxaaq C>A/6 airo xo Kaxco pepcx; xrrpg Kepaiaq xo7io0exeixat opiCovxio axoixeio, oxo 
peoo D xou ottoiou auvSeexai opoa^oviKO KakcbSio xpocpoSooia; xcov 50f2 (XjpiP 01 2.2 1 ). 
Ekxoi; and xqv TrapaTiavco Kepaia Hentenna, irndp/ouv Kai 8i>o iSiaixepa xpqoipec; na- 
pakkay eq xqc: q Fork q Half Hentenna, q 07ioia irpoKUTixei pe xopq xq<; Hentenna oxov 
peoov xq;, [24], aek. 1-5 Kai q Hat Hentenna, r| 07ioia aiioxekei xqv KUKkncq popipq xqq, 
[24], aek. 1-5. Oi Suo ameq Kepaieq 7iapaxi0evxai povo avaipopiKa. 

lupcpcova pe xq Pipkioypacpia, q Kepaia Hentenna e%ei opiopeveq 7roki> PaaiKeq 1816- 
xqxeq, oi onoiec eivat: 

i. Eivai ko)m a7tkq oxqv Kaxacnceuq xqc;. 

ii. naponoiaCei opi^ovxia 7t6kcoaq. 

iii. Oi cpuoiKec; xq<; Siaoxaoeic; 8ev eivai Ka0opioxiKqc aqpaaiaq. Kaxa xqv uko7roiqoq 
pjiopouv va ujrdpcouv Siatcupavceic; oxo peye0o<; xqq, xacqc xou ±10%. 

iv. M Tio pei euKoka va ejaxeuyOei xapqkoc koyoc; oxaoipou Kupaxoc; SWR, pe Kaxak- 
kqkq xo;ro0exqaq xou opiCovxiou oxoixeiou. XuyKeKpipeva, pe pexaKivqoq xou 
opigoxnriou oxoixeiou irpoq xa Tiavco q 7ipo<; xa Kaxco, pexaPakkoupe xqv a7r6oxaoq 
C eTnxuyydvovxac ooo xo 5uvaxov yapqkoxepo SWR. 

v. 'Eyei KepSoq 2.5-3dBd, xo ottoio eivai ouyKpiaipo pe auxo piaq Kepaiai; Yagi-Uda 
8uo oxor/eicov, q 07ioia eyei ax; yvcooxov peyakuxepec; Siaoxdaeie. Mia Kepaia 
Hentenna uipouq 6m CuyiCei poke; 500gr. 

H Kepaia Hentenna pnopei va xpqaipo7roiq0ei oe okec; xiq gcbve<; ouxvoxqxcov(HF, 
VHF Kai UHF) pe peyakq eTuxuyia. yia 7tepi7rx(baeic; ttou ernGupoupe eK7iop7rq q kqvjrq 
oqpaxoq and oqpeio piaq 7iepioxqc; Trpoq oqpeio pia akkqi;, koyco xcov 7tapa7tdva) iSioxq- 
xcov 71 ou TtapouaiaCei, yapqko koyo oxaoipou Kupaxo<; SWR Kai Kaxeu0uvxncq okxivo- 
Pokia. Qoxooo, 5e p7iopei va 0ecopq0ei Kepaia eupeia<; ipbvqc;, 816x1 xa yapaKxqpioxiKa 
xqq TiapouoiaCouv oyexiKa piKpeq pexaPoke; yia oxei'o eupoq ouxvoxqxaiv. F la xov koyo 
auxo 7ipaypaxo7ioiq0qKe pekxicooq xou pipkioypaqnKOU povxekou, pe aitoxekeopa va pe- 
xaxpaTrei q Kepaia oe eupu^covucq, 8ia8iKaoia ttou 0a avaku0ei 7iapaKaxco. Me Paaq oka 
ooa ei7id)0qKav TrapaTravco Kai xa oxoiyeia 7iou 7tapaxi0e\'xai and xq Pipkioypaipia, 7ipay- 
paxo7toiq0qKe pia pekexq Siaipopcov povxeka)\’ xqq Kepaiac Hentenna(xo PaoiKO povxeko 
Kai 19 e Tim keov), ecdyovxac 7iokuxipec Ttkqpoipopieg yia xa yapaKxqpiaxiKa xouc, 07rax; 
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2.17 


Ms/sxp Kai 7 uoxo 7 ioipop povxsAxov Kspaicbv. 


to Siaypappa aKTivopo/iaq, ttiv avriaxaar| £ 106600 , xov A 6 yo oxaoipou icupaxog Kai xr|v 
Kax£i)0ovxiK6xr|xa, sxoi coots auxd va £7iaA.p0suouv xa avxiaxoiya xp<; Pifl/aoypacpiac Kai 
va Ka0ioxodv 7 rpoPAi\j/ipp xr| oi)p 7 tspupopd xpc; Hentenna yia svSsxopsvp 7 ipaKxiKp ypp- 
cny [24], 

ripcoxo oxaSio xp<; psAixpi; pxav p 0scoppxiKp avaXuop xp<; Kspaiac; Hentenna, p 
07ioia ajioxeXsixai and xpia SinoXa tutiou n (Xyppa 2.21). ETHAsyOpKS p ooyKSKpips- 
vp Sidxaqp yiaxi slvai p a 7 iXoi)ox£pp Kspaia auxp<; xpq opa 8 a<;, a 7 iaixsi pucpo oysxiKd 
apiOpo Tipdc£ 0 )v. Apyik'd p oXp Siaxacp avxip£TC07rioxpK£ ps xp 0scopia xcov oxaoipcov 
Kupaxcov, [24], osX.2-3. Xdpcpcova ps auxp, yia Ka0s 81710 X 0 X/2 scoops Kai sva oxaoipo 
Kupa. Ta PeXp SpXcovoov xp cpopa xou ps 6 paxo<;. Exp oitvsysia scpappooxpKS p 0scopia 
xcov Kspaicbv yia xpv s^aycoyp too tuttou too Siaypappaxoq uKxivopoXiai; yia xa xpia ku- 
pia E 7 ri 7 is 8 a Kai xov ycbpo. Kototuv, oovxdyOpKav 860 Ttpoypappaxa os yXcoooa fortran 
xa OTio ia 7ipaypaxo7ioiouv, avxioxoixa, aTroxippop xcov sKcppaosoov xou Siaypappaxoi; 
aKxivoPoXlat;, ava 1 polpa yia xov x®P° Kai ava 1 poipa yia xa 3 Kupia enineSa. Xrpv 
7rspi7ixcoop xcov 3 Kupicov £ 7 U 7 rs 8 cov, aKoXou0si Kai KavoviK07ioipop coq 7 ipo<; xp psyioxp 
xipp xou Siaypappaxoq oxa s 7 U 7 rs 8 a auxa. Ta airoTEXsopaxa ttou 7 tpoKU 7 ixouv aTioxsXouv 
siooSo oxo Ttpoypappa RADPAT, to 071010 7 rapaysi xsXiKa xa ^pxoupsva Siaypappaxa 
aKxivoPoXlat;. H oXp Oidxaqp 0scopsixai oxov sXsuOspo ycbpo ayvocovxaq xo ouvoXo xcov 
Xoi 7 U 0 V cpuoiKcbv avxiKsipsvcov. 


B 


I 

D 

c 


. I 



Adjust For 
Best VSWR 

A : A/6 B : A/2 C = A/6 
D : Feed Point 



(a’) 


(P’) 


Xyppa 2,21 : H Kspaia Hentenna. (a') H Paoncp popcpp xpg, dncoq 7 rspiypd(psxai 
oxp PipXioypacpia. (P') Xupcpcova ps xp 0scopla xcov oxaoipcov Kupa- 
XCOV(0£COppXlKO pOVXsXo). 

Tia pia 7 uo oXoKXppcopsvp psXsxp xpq Kspalaq Hentenna Kai Kupicoq yia £ 7 raXp 0 suop 
xcov yapaKxppioxiKcbv 7iou Tipoxsivovxai and xooc; TrpaKxiKouq KaxaoKsuaoxsq, 7 rpaypa- 
xo 7 ioip 0 pK£ Kai avd/uop (uTroA-oyioxncp ps/sxp) pspiKcbv povxsA.GOv aoxp<; xpq opaSag 
(20 oxo ouvoAo), ps xp Pop0sia UTioAoyioxiKcbv Ttpoypappaxcov. To Kupioxspo sivai pia 
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H Kepaia Hentenna. 


2.17 


PeAxicopevp eKSoap tod 7 rpoypdppaxoq ^stctod aoppaxoc; ttod ovopai^exat Richwire. En\- 
7iAeov, crDvxdx0r|Ke ae ytabaaa fortran Kai to 7tp6ypappa Hentenna, to orcoto xoopt^ei triv 
Kepaia ae xpppaxa xmonoXXanXaoxa tod XJ 6 Kai pexaKivet to xpocpodoxoDpevo St7io7.o 
ae Gear) 7roA2.a7i^daia tod XJ 12. H peyiaxp 0eap ttod prcopet va Tidpei etvai pexpi Tp 
pear) tod e^coxepiKod 7r>aiiatoo. Me Paap, taurrov Ta rtapandva) 7ipoypdppaxa Kai to 
GecoppxiKO povxe?io ttod ava7rri>x0r|Ke 7Tpoa8ioptaxpKav, 01 PeXxiaxec; rtapapexpoi, yia 
tii; oiToiei; p aTioSoap Kai p aopTtepicpopd xp<; Kepaiaq eivai iKavo7toipxiKeq. 

H oDxvoxpxa KaxaaKeopt; tcov povxeA,cov xpc; Kepaiaq Hentenna 7 tod avaldOpKav na- 
pa 7 idvco, etvai f=l 1 1 1MHz, atpv OTrota to ppKO<; K-dpaxog etvai ^=0.27m. H xipp aDxp 
eTTileyexai enieiSp to ttpotdtto aaoXappc 710 D etvai umoOexppevo otov avpyoiKO Gd/.apo 
tod epyaaTpptoD tcov Kepaicbv, coq Kepaia kp\|/pq yia xiq pexppaeic;, etvai KaxaaKeDaape- 
vo aTa 1 1 1 1 MHz. ETtiapq, yia Tp aoyKCKpipevp aDxvoxpxa A£ixoopyia<; p aKxtva tod 
aoppaxoc; etvai a=0.001m, p xipp xpq orcotaq 7i>tppet to Kprxppio Xe7rc6xpxaa(a<0.01?T- 
E7ri7rXeov, to eA.dxiaxo ppKoq Ka0e xpppaxoc;, and to onota arcoxeXetxai to povxetao, 0a 
7rpe7rei va etvai peya/aixepo and to Piiudaio xpc; aKxtvac tod adppaxoi; (d >2a). 

Tux xpv Kepaia Hentenna, 01 Tiapapexpoi tod e7rpped^oov Tp ai>p7repupopd rpq etvai: 

i. O apiOpoq tcov xpppaxcov otov 071010 Siaipetxai to povxeta). H SiaSiKaata aorp 
TcpaypaTOTroieiTai yia to GecoppxiKo povxeA.o xpq Kepataq Hentenna ttod avaXi)- 
0pKe 7 rapa 7 idvco. To xcbpicpa ae Kepatac; ae xpppaxa ytveTai pe Tp PopGeia tod 
7 ipoypappaTO(; Hentenna, to 071010 ava7.apPavei va SppioDpypaei to KaxaXlpta) 
ap%eto eiaoSoD yia Tpv eiaaycoyp tod oto Richwire. To pf|KO<; tcov xpppdxoov Ttpe- 
Ttei va 7 rA.ppet to Kpirppio Siatpecrpq xpg Kepataq ae xpppaxa (d, <XJ4), a7rapatTprp 
7TpoD7i60eap yia rpv ecpappoyp xpq pe068oD tcov po7rcbv Kai 7tio aoyKeKpipeva yia 
tov DTto^oyiapo tcov SitioXikcov peDpaxcov. O apiGpoc; tcov xpppaxcov aocdvexai 
pexpi va e7TiTeDX0et cpaivopevncp adyiJaap, Sp^aSp pexpi o pD0po<; aixpapc tod 
aTioxeleapaxoi; va apxtaei va peicbvexai. Me paap xp pexaPo^p xp<; avxtaxaapc; 
eiao8oo ODvaprpaei xcov xpppaxcov otov xdpxp Smith, [24], ael.3-6, e7iiAiyeTai 0 
Kaxd>LA.p?L 0 <; api0poa(lO8 xpppaxa). 

ii. H 0eap tod xpocpo 8 oxoDpevoo(o 8 pyodpevoD) axoixetoD. Aoxp CTCiXeyexai pe rp 
PopGeia tod 7 rpoypappaxo<; Hentenna Kai yia Ka0e 7 rept 7 rTcoap DTro^oytipovxai Ta 
XapaKxppiaxiKd xpg Kepataq. EK07r6q etvai va PpeGet p PeAxiaxp 0eap, yia rpv 
07 iota o Xoyoq axaaipoo tcdpaxoc; SWR etvai o xapp^dxepoq Sovaxot;. 'Exai rrpay- 
paT07T0ietxai aapeoap xpc; aTroaxaapc; ava X712 and xo Kaxco aKpo xpq Kepatai; 
pexpi to peao xcov Ka0excov n/ampebv, aepod and eKet Kai 7iepa xa a7ioxeXeapa- 
xa etvai xa t 8 ia, loyco aoppexpiaq tod axppaxoq xp<; Kepatat;. H Pe^xiaxp 0eap 
7 ipoc 8 iopt^£xai 7rept7roD tap pe XJ 6 a 7 ro xo Kaxco aKpo xp<; Kepata<;. 

iii. H aDxvoxpxa axpv 07rota D 7 io^oyt^ovxai Ka0e epopa xa xapaKTppiaxiKd xod pov- 
xeA. 0 D xpi; Kepataq Hentenna xpq 7 rept 7 rxcoap<; ii, yia xpv orrota p PeAxiaxp 0ecrp 
xod evepyod axoixetoD etvai XJd and xo Kaxco aKpo xp<; Kepataq Kai o api0po<; xcov 
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2.17 


MsAsxp kou TnoxoTrolpcyp povteAcov KEpaicbv. 


x j-iT) (_ i(xt cov 108. Aiaxppcbvxat; to pf|KO<; tcov otoixeicov axaOspo, D7toAoyiapEVO yia 
rr) auxv6rr|ia AEixonpyiae; (f= 111 1MHz), SiEpEDvdxai p aopTiEpicpopd xpg KEpaiaq 
Hentenna yia eva Eopoq crDxvoxpxcov 900- 1300MHz ava 10MHz, p£ KEVxpucp Tp 
xyoxvoxpxa f=l 1 1 1MHz. 

Me to Richwire koi p£ pia oEipa croppaxivcov povx£Acov(xo paouco povxsAx) Kai 1 9 
E7ti7iA.£ov) pExapdAAaps yia xr|v kciOe 7r£p{7rxcoap xiq xipsq tcov avxiaxoixoov jtapapExpcov. 
Metcc and xpv D7roAoyiaxiKp aDxp psAdxp jrpaypaxo7roir|0pK£ KaxaoKEop tcov TEaaa- 
pcov aiio aura, xa OTioia pExpfjOriicav oxov avpyoiKO OaAapo tod Epyacrrppioo p£ rriv 
scpappoyp AoyicpiKon Sietaycoypq aoTopaxo7toippsvcov pExpfioEcov ANALYZE. To Tipcb- 
to povteAo(d\|/o<; H=A/2, TiAdxoc; W=A/6, a7roaxacrp EVEpyoo and to aKpo Tryc; Kspaiaq 
d= 1 2AZ72) pxav p KEpaia 7 tod 7tpoTEivExai arco tt] pipAioypacpia. To 8EDX£po(Dyo<; H=A/2, 
7iAdxoq W=A76, a7tooxaap evEpyoO and to aKpo xpg KEpaiaq d=7A772) pxav anxo 7 tod and 
•rriv 7ipooopolcocrri |3p£0pKE 6xi Sivei to yappAoxEpo SWR. To xpixo(D\|/o<; H=A72, 7tAdxo<; 
W=A74, aTroaxaap EVEpyoo and to aKpo xpq KEpaiaq d= 1 3A772) pxav Eva arco xa em- 
JiAiov povxEAa tod psAfixpOpKav Kai KaxaaKEodaxpKE yum ppeOpKE oxi eSive mpopoio 
Siaypappa aKxivo|3oAia<; ps xpv Hentenna Kai ei^e JxapaAApAa pEyaAoxEpo Eupoq ipbvpc;. 
To TEAEDxaio povteAo(d\j/o<; 1 1=3 >74, 7rAdxoq W=A, a7t6oxaap EVEpyoo euro to aKpo xpg 
KEpalaq d= 1 8A772), av Kai 8i£cp£p£ apKExa and xpv Hentenna, KaxaaKEDdaxpKE yia va 
avaSsr/jODV oi Siacpopo7roipo£i<; axo 8iaypappa aKxivoPoAiaq. Oi AsTiTopEpeieq xpq Ka- 
TacrKEupq Sivovxai avaAnxiKa, [24], oeA. 6-2,7. 0a 7tpe7tei va appEico0£i oxi xa povxeAa 
pxav cruppaxiva, Sum oi piKpeg Siaoxdoen; tiod TraponaiaCav xa xpia and xa xeaaEpa 
Sppionpyonoav rtpoflAppa axp rn'ivSeap tod connector snavco axp Sidxacp. EttuiAeov, 
oi Kepaieq ETtEiSp psxppOpKav oe cmyKEKpipevo avpxouxo OaAapo oi SiaoxdoEu; todc; 8e 
0a E7tpE7iE va ^£7T£pvoDv xa 29x29cm, SpAaSp xo eva ppKoq KDpaxog yia oDxvoxpxa 
AEixoDpyiaq 1111 MHz. 

Atto xpv oAp 8i£p£Dvpap(0£coppxiKp, DTtoAoyioxiKp Kai KaxacTKEDaoxiKp) TipOKD- 
TixoDv xa aKoAoD0a aup7rspdapaxa: 

a. O 7rapaKaxco Trivciraq avaypacpsi xic; pcAxioxEi; £jnAoy£<; A£ixoopyia<; xcov XEOodpcov 
povxEAcov xpq KEpaiat; Hentenna yia xa 1 1 1 1MHz: 



Z inp(Q) 

SWR(50H) 

D(dBd) 

BiPAioypacpia 

65-j 1 90 

13.05 

3.11 

Quad 

92-j 1 34 

6.17 

0.92 

To PsAxicopsvo povxeAo 

Hentenna 

66-j 1 7 

1.53 

3.09 

To povxeAo Hentenna pE 
Ttapopoio Siaypappa aKxivopoAia<; 

148-j31 

3.1 

2.62 

To povxeAo Hentenna pe 
SiacpopExiKo Siaypappa aKTivoPoAiag 

91+jl2 

1.86 

1.78 
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H Kepaia Diamondback. 


2.18 


(3. To povxeZo xpg Hentenna non epeig npoxetvoupe Ttapoooia^ei xp xappZoxepp xipp 
and ia xeaaepa povxeZa non KaxaaKEodaxpKav yia xo SWR(oxa 5012) krrj pe 
1.53. 

y. H xipp xryq KaxenGuvxiKoxpxag xcov 3dBd yia xpv Kepaia Hentenna XT|q PifiZioypa- 
cpictg 7tou eixe pexppGei neipapaxiKa eniPePaicbGpKE Kai unoZoyiaxim. 

5. H KEpaia Hentenna non epeig npoxeivoupe exei edpog ipbvpg ±1.5% ki auxo pag 
oSpyei va xpv xapaKxppioonpe cog pia Kspaia axevod edpoug £]cbvpg. 

E. H Kepaia ovopaaxpKE Hentenna and xr| Ze^p Hen tiou oxa lancoviKd appaivei 
Ganpaxonpyog. Auxo eyive enei8p oxig apyeg xon 70 pe xa unoZoyioxira peoa 
non ujrppxav pxav SuokoZo va egpypOei p oupnepupopd xpg. Triv enoxp EKeivp 
5 e pnopodoav va Kaxavopoouv oxi napouaiage opiCovxia ndZcocrp. Oaxoao, ano- 
SeixxpKE, and xp GecoppxiKp peZexp, oxi xo diaypappa aKxivoPoZiag axrjv KaGexp 
npog xo enineSo xpg KEpaiag SieuGuvap ocpeiZexai povo oxa opiCovxia xpppaxa xpg 
KEpaiag, acpou oxa koGexo xpppaxa xa psdpaxa eivai ava 5do iaa Kai avxiGexa ps 
anoxeZeapa xo ne8io xong va ppSevigexai, [24], aeZ.2-16. 

Teviko xa xsoospa povxeZa xrjg KEpaiag Hentenna non avaZuOprav, nupoumaCouv 
oyExiKd yappZo SWR(yia peZxioxp anoaxaop xon evepyou axor/eiou and xo Kaxco aKpo 
xrig KEpaiag Kai PeZxioxo uipog Kai nZaxog xon e^coxepiKou nZaioiou) Kai ypappiKf) 7to- 
Zcocrp. Oi iSioxpxeg auxeg xr|v KaGiaxouv npoxippxea as oZeg xig £]cbveg cmxvoxpxcov (HF, 
VHF Kai UHF) Kaxa xpv eyKaxaoxacrp evog auaxppaxog acruppaxpg £7nKoivcoviag yia ne- 
pmxcboeig 7xou eniGupoupe EKnopjrp f] Zpipp crppaxog and appeio 7ipog appeio. IZaxoco, 
8e pnopouv va yppoiponoipOouv os ecpappoyeg icon xpeiagovxai KEpaisg eupeiag gcbvpg. 


2.18 : H KEpaia Diamondback. 

H Kspaia Diamondback eivai eva peZog xr|g oiKoyeveiag xcov Zig-Zag Kepaubv, [25], 
ceZ.l-2, xt|g onoiag xo ovopa SoGpKE otto xov Floyd Koontz, WA2WVL, evav paSioe- 
paaixexyri and xpv Homosassa xcov HnA. naponoia^ei napopoia peupaxocp Kaxavopp 
pe pia Kepaia Bruce, [22], evag and xong Zoyoug yia xong o7toiong peZexpGpKe r| Dia- 
mondback. 

EiSucoxepa, p Kepaia Diamondback eivai pia 8inZoKax£oGuvxiKp Kepaia KaxaoKena- 
opevp arto KaZcbSio Kai oxeSiacpevp pe xexoio xpono, ebaxe va pnopei va avapxriGei ae 
p8p unapxovxa jxnpyo. npoKeixai yia eva onvexeg Koppaxi KaZco8iou non 8iaxpexei xov 
Txupyo and xpv Kopncpp cog xr| yp, oncog cpaivexai Kai axo Zxppa 2.22 , onon avaypacpovxai 
Kai oi penpaxiKeg Kaxavopeg oe KaGe xpppa. O apiGpog xcov 8iapavxubv non pnoponv 
va xP'H m po^oi r 10 ol J v egapxdxai and xp ouxvoxpxa non GeZonpe va XP T l ol (- l07r0U l a0l, l- li: 
Kai xo u\|/og xon nupyon. KaGe nZenpa xon Siapavxion exei PP^og X72. Lnpcpcova pe xo 
LXGR a 2.22 xa opi^ovxia penpaxa npooGexovxai, evro xa KaGexa aZZpZoavaiponvxai pe 
anoxeZeapa va 8ppionpyeixai opiCovxia noZcoap. 0a npenei eniopg va emoppavonpe, 
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2.18 


MeA£xx| mi jxioxo7ioix|ox| povxeAxov Kepaicbv. 


on o 7tupyoc oxov OTtoio eyei avapxx|9ei i] Kepaia Diamondback sivai pia pcxa/Aocr] Ka- 
xaoKEuq, T) oitoia etaixiac; xou uAxkou a7io xo ojioio eivai KaxaaKeuaopevq aKxivo[3o/a;i 
oxav Siappeexai a7io peupa. Auxo e/ei aav a7ioxeA£apa va £7ix|ped^Exai x| Gup7t£pupopd 
xr|<; Kepaiac. 

H xpocpoSooia a£ pia Kepaia Diamondback, oupcpeova pc xov Floyd Koontz, Ttpay- 
paxo7ioi£ixai oxo kclxco pepoq n oxo Kevxpo kccGe 8i7ioA.ou. To koxco aKpo xiy; Evxonxoiq 
sivai xo Trio PoAako ox|peio yia xx|v xpocpo8ooia piac koi PpioKexai Kovxa oxo £7ii7ie8o xou 
eSdcpouf;. H E^ayiarri au£r|ai| xou KepSoui; xqq Kepaiac; 7iou 7tapaxr|pfiGriKE xpocpoSoxcbv- 
xac; xqv oe auxo xo orjpeio, Eivai 7iepioo6xepo £7ii9upx|xx| a7io xic; a7tcb>t£i£<; 7iou Ga eiyape 
A.oyco xou opoa^oviKou Kalco8iou, xo 071010 Ga enpene va xpqoipo7ioix|ooup£ yia xqv xpo- 
tpoooaia xx|<; Kepaiac; as kotioio aXlo ox|peio pe psyaluxepo 6\|/oc. TpocpoSoxcbvxaq xx|v 
KEpaia 7tapaxx|px)Gx|K£ Kai ooppexoyr| xou 7xupyou oxo Siaypappa aKxivoPo>aaq, ecpooov 
Xdyco xou peopaxog tiou £p££ npoq xo cSacpoc aKxivoPoXouoe EKxoq a7io xqv KEpaia Kai 
oXokXtipoi; o Ttupyoq. Auxo elys oav a7ioxeX£apa va 8x|pioupyr|Gouv pepiKec; KaGexa tio- 
Axopevet; Seopeg uKxivopo>aa<;, Xoyco xou 7iupyou oe ycovieg peyaXuxepEc; xcov 60 poipcbv 
oxa 21 MHz. To cpaivopevo auxo avxipexco7iioxx|K£ Gecopcbvxat; xo ox|peio xpocpoSooiaq 
va eyei aTiooxaori apKExa pucp6xspx| aiio >74 and xo cSaipo;, 07iox£ r| aKxivoPoXaa and 
xov 7rupyo E>v.ayioxo7ion]0r|KE . 

lupcpcova pe xr) PipA.ioypacpia, x| Kepaia Diamondback £%£! opiopevet; 7ioAu PaoiKEq 
iSioxipec;, oi 07ioi£<; eivai: 

i. Eivai 710 A.U a7iAx| oxrjv KaxaoKsuri xx|<;. 

ii. napE^si u\pr|A6 KepSoq. 

iii. napouoidCsi opiCovxia tt6Axdox| . 

iv. EK7iEp7iei 7iAaxia opiCovxia 8eopx| atcxivoPoAiag. 

v. AiKaxeuGuvxiKO Siaypappa aKxivo[So>aac 

vi. To oppeio xpocpoSooiaq PpioKexai Kovxa oxx| yx], 

vii. AKxivopoAei opoia pe KaGexa evcopeva Si7ioIa 7i>xupim xcov Siapavxicbv. 

H Kepaia Diamondback p7iopei va xpx|oipo7ioix|6ei xooo oxa VHF ooo Kai oxa UHF 
Kaxa xrjv eyKaxdoxacrr| evoc ouoxx|paxo<; aoiippaxpq £7iiKoivcovia<;, ecaaipaAiCovxaq pia 
£7nKoivcovia a7io oripeio Ttpoq orjpeio, Aoyco xcov 7tapa7iavco iSioxqxcov tiou Ttapouoia- 
C ei. EuyKEKpipeva yia xr| ^cbvrj xcov UHF, eivai 7io>i>cd U7ioo%opevri Kai cog Kepaia yia 
xii>.eo7ixikt'i Aiy\pr|. Ki auxo yiaxi, evavxi pia<; Kepaiaq Yagi, epcpavu'ei piKpoxepr| euai- 
oGrjoia oxiq pexaPoAi<; xpq ouxy6xrixa<; Kai peyaA.uxepri KaxeuGuvxiKoxrixa. Me pdor) xp 
8iaxu7icoox| auxxj Kai xa oxoixeia 7iou 7iapaxiGevxai and xxj Pipiioypacpia, 7tpaypaxo7ioixi- 
Gxike pia pe/Txxi Siacpopcov povxe>. 0 )v xx|<; Kepaiat; Diamondback, eSdyovxac 7io>.uxipeq 
7iAX|po(popie<; yia xa yapaKxxipioxiKd xouq, dnmg xo Siaypappa aKxivoPoA.ia<;, xx|v avxi- 
oxaon eiooSou, xov A.oyo oxaoipou Kupaxo<; Kai xriv KaxeuGuvxiKoxxixa, exoi cboxe auxa 
va E7ta>a]Qei')ouv xa avxioxorya xrrpg PiP/aoypacpiat; Kai va KaQioxouv 7tpoP>T:i(/ipxi rq oup- 
7iepicpopa xxi<; Diamondback yia ev8ex6pevx| 7ipaKxiKxj xpxjoxj, [25]. 
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H KEpaia Diamondback. 


2.18 


npcbto oxaSio xr \q pfilsxpg pxav p Gecoppxucp avaluop xpg KEpaiag Diamondback, 
i] 07ioia axtoxElcixai aito Eva 8 iapdvxi, too oTtoiou kcxGe Ttlcupa e%ei ppKog XJ2, Kai 
to oppEio xpocpo 8 ooiag xpg ppioKExai Kovxa oto 68 a(pog ( £xGb a 2.22 ). EtiiIexGpke G 
cruyKEKpipsvp 8 iaxa£;p yiaxi Eivai p axtlouoxEpp KEpaia auxpg xpg opdSag, UTtanxi pi- 
Kpo oxETiKa apiGpo Ttpa^scov Kai axtoxElsi Eva oraloTtaxi yia xp psAixp xpg uvxioxoixpg 
EKXExapdvpg. Emopg, 8 e exei X.ri(pGei UTtoi('P Kai p ypappp pExacpopag 1/4 iron xP cl “C eTai 
yia xpv xpocpoSooia xrjc; KEpaiag. ApxiK'd p olp 8 iaxa£,p avxipExcoTtioxpKE pE xp GECopia 
xcov oxaoipcov Kupaxcov, [25], osl.2-2,4. Idptpcova ps auxp, yia kuGe Sutolo 1/2 Exoups 
Kai sva oxaoipo Kupa. Ta (3e1p Splcbvouv xp cpopa xou psupaxog. Ixo oppsio auxo Ga 
TipOTEi va xovictxei oxi p Diamondback 8ev flpioKoxav oxov ElsuGspo xv>po, ^oyco xou 
oxi oxp Siapopcpcoop xou 8 iaypappaxog aKxivo[3oliag cruppEXEXEi Kai xo sSaipog. 'Exoi, 
TtpooTtaGcbvxag va oupTtEpilaPoupE xpv ETtiSpaop auxp xou sSacpoug axig i 8 ioxpxsg xpg 
Diamondback oxoug UTtoloyiopoug pag, Gscoppcapc xpv UTtapigp TeIeiou Aycbyipou Em- 
7 ie 8 ou(T.A.E.), oxo ettitieSo xou ESaipoug Kai Ttppaps xo KaxoTtxpiKO siScolo xpg KEpaiag. 
Auxo eixe oav arcoxElEopa pia via yEcopExpia yia xpv KEpaia pag ( Ix^PQ 2,22 ). Zxp 
cruvEXEia EipappooxpKE p GEtopia xcov KEpaicbv yia xpv E^aycoyp xou ximou xou 8 iaypap- 
paxog aKxivo[3oliag yia xa xpia Kupia ETtutESa Kai xov xwpo. Kaxomv, ouvxaxGpKE sva 
7 ipoypappa oe ylcbooa fortran xo ottoio 7ipaypaxo7toiEi aTtoxippop xcov EKCppdoscov xou 
Siaypappaxog aKxivoPoliag, ava 1 poipa yia xov x“po Kai ava 1 poipa yia xa 3 ku- 
pia ETtutESa. Zxpv TtEputxcoop xcov 3 tcupicov ETtutsScov, aKolouGei Kai KavoviK07ioipcrp 
cog Ttpog xp pcyioxp xipp xou Siaypappaxog oxa £TtiitE 8 a auxa. Ta aTtoxslEopaxa Ttou 
TtpoicuTtxouv attoxElouv eigoSo oxo npoypappa RADPAT, xo OTtoio TtapayEi xsliKa xa 
gpxoupcva Siaypappaxa aKxivoPoliag. H olp Siaxa^p psxa xp uttapgp xou T.A.E., Geco- 
pEixai oxov eXeuGepo x«po ayvocbvxag xo ouvolo xcov loutcbv cpuaiKcbv avxiKEipsvcov. 

Tia pia mo oloKlppcopsvp pEXcxp xpg KEpaiag Diamondback Kai Kupicog yia zna- 
XpGcoap xcov xapctKxppiaxiKcbv 7iou TtpoxEivovxai a7to xoug JtpaKxiKoug KaxaoKEuaoxcg, 
7 tpaypaxo 7 toipGpKE Kai avaXuap (unoXoyiaxiKp pcXExp) pcpiKcbv povxcXcov auxpg xpg 
opaSag, ps xp popGEia u 7 ioXoyioxiK(bv icpoypappaxcov. To tcupioxcpo Eivai pia PeXxico- 
p 6 vp EKSoap xou Ttpoypappaxog Xettxou ouppaxog 7 iou ovopa^Exai Richwirc. Me Paop 
xo Gecoppxiko povxEXo tiou avcurruxOpKE 7 rapu 7 rdvco 7 ipoa 8 iopiaxpKav, oi pcXxiaxEg 7 ta- 
papExpoi, yia xig o 7 ioi£g p a7to8oap Kai p oup7i£picpopd xpg KEpaiag Eivai iKavo7toipxiKEg. 

H ouxvoxpxa KaxaoKEupg xcov jrapa 7 rdvco povxfiXcov xpg KEpaiag Diamondback Ei- 
vai f= 1 1 1 1MHz, oxpv oxcoia xo prpcog Kupaxog Eivai X=0.27m. H xipp auxp ETuXsyExai 
£ 7 i£i 8 p xo jrpoxuTto ajtoXaPpg tiou Eivai xoTroGcxppEvo oxov avpxoiKO GaXapo xou Epya- 
oxppiou xcov KEpaicbv, cog KEpaia Xp\|/pg yia xig psxppoEig, Eivai KaxaoKEuaopcvo ox a 
1111MHz. Emopg, yia xp ouyKEKpipEvp ouxvoxpxa XEixoupyiag p aKxiva xou ouppa- 
xog Eivai a=0.001m, p xipp xpg omnag TtA.pp£i xo Kpixppio X£ 7 ix 6 xpxag (a<O.OR). 'Ola 
xa povxsla xpg KEpaiag Diamondback, Ttou avaluGpKav, xpocpoSoxouvxai pcoco piag 
ypapppg pExacpopag 1/4 (Zxppa 2.23). Auxo oupPaivEi yia va aTtocpEuxGEi p pcyalp av- 
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2.18 


Meaext] Kai raoxo 7 ioir|OT| povxEkcov lcepaicbv. 



2.22 : H KEpaia Diamondback. (a') H pEupaxikT] mxavopf] xr|<;, ottox; 7iepiypdcp£- 
xai oxr| Pipkioypacpia. (P') Lupipcova p£ xr) Gscopla xa>v axaaipcov Kupaxcov 
(Gscoprixuco povxsko). (y') Mexa xr) Gscbpr)crr| xr|<; imapcric xekciou aycbyi- 
pou ETUTteSou (GscoprixiKo povxeko). 

xiaxaoT] eiooSou iron cpipavii^Exai arco xriv aTtEuGsiac cruv§£or| xpc jxr|yf]q p£ xriv KEpaia, 
A.oyco xod oxi oe ekevvo xo appEio xo psdpa Eivai aoGEVsg. 



^Xppa --23 : H KEpaia Diamondback psxa xrjv 7rpoo6r|Kr| xpg ypappr|<; pExacpopaq X/4 
(povxEko UTtoXoyiaxiKTiq psk£xr|<;). 

Tia xr)v KEpaia Diamondback, oi rcapapExpoi Jton ETrripEd^oiJV xr| oupitEpupopa xr|<; 
Eivai: 

i. H Gectti xod oxjpEion xpoipoSooiaq. Av r] 7xr]yf| xpoipoSoxEi aTrsoGsiaq xpv KEpaia, 
67ico<; crupPaivEi axo GECoprjxiKo povxEko, xoxe ox o or|p£io xpocpoSooiat; Ga spipa- 
vi^Exai pr|5£Viap6<; psupaxoq Kai r\ avxioxaor| eiooSotj Ga Eivai noXi> pEyaXr|(560- 
j400Q). Av kdpoupE i)7co\)/r| oxi oxpv Tipd^p oi 7iEpiaa6x£p£<; KEpaicq cxuvSEOvxai 
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H Kepaia Diamondback. 


2.18 


(i£ opoa^oviKO koAco8io tcov 50lQ, 0a ;rpE 7 iei tote va E^aoipaAiooDpE yia tt|v ke- 
paia avrioraor| eiooSod Trig iSiaq npr);, etoi coote va Exoops TTpooappoyf). Ttu 
tov Aoyo ai)TO 7 tpoa 0 £TODp£ pia ypappp pETaqropa; A/ 4 , pf. a 7 ioT£A£opa to pedpa 
oiTiv Tniyi'i va yivETai pdyioTO Kai i] npf| tt|; avnoTuori; va piKpaivEi OT|pavnKa. 
ii. O apiOpo; tcov TpripaTcov otov otioio SiaipEvrai to povteAo. To x^piopa oe ke- 
paia; a£ TpfpiaTa yivETai p£ ni (3op0Eia svo; TtpoypappaTo; oe yAcbooa fortran, 
to OTioio avaAapPavEt va Sr|pioDpyf|OEi to KaTaAAr|Ao apx£io eioo8od yia tt|v 
Eioaycoyti too oto Richwire. To pf)Koq tcov TpppdTcov 7 ip£ 7 ist va 7 tAr|pEi to Kpmi- 
pio SiaipEori; tt|; KEpaia; oe Tpf|paTa(d, <A/ 4 ), aTtapainyrri 7ipob7t60£or| yia tt|v 
scpappoyf) tt); psOoSoo tcov pojtcbv Kai 7uo ooyKEKpipsva yia tov imoAoyiopo tcov 
8 i 7 roAiKcbv pEupaTcov. O apiOpo; tcov TpppdTeov ao;dvETai psypi va ettitedxOei 
cpaivopEvuai ouyicAiori, 8 riAa 8 ri pdypi o po0po; a 6 ;r|or|; tod cittoteAeoputo; va 
ap^ioEi va psicovETai. Me pdop tcov 8 iaypapaTcov Trig avTioTacrri; eiooSod oovap- 
TT| 0 £l TCOV TpripaTCOV OTO piya 8 lK 0 £7li7t£So, [ 25 ], 0 £A. 3 - 6 , ETtlXfiyETai 0 KaT<iAAr|Ao; 
api 0 po;. 

iii. H ouxyoTr|Ta ott)v ojroia D7ioAoyiCovTai Ka0£ cpopa Ta ^apaKTripioTiKd tod k80e 
POvteAod Trig KEpaia; Diamondback, 7ioo avaA60r|K£. Aian|pcbvTa; to pf|Ko; tcov 
OT or/Eicov oTaOepo, DTtoAoy to p£vo yia tti ooxvoTT|Ta AEiToopyia; (f=llllMHz), 
SiEpEDvaTai r\ ODpTispicpopa Try; Diamondback yia Eva sbpo; odxvottitcdv 900- 
1300MHz ava 10MHz, p£ kevtpikti tt| oDxv6rr|Ta f=l 1 1 1MHz. 

iv. H 0eot] tod 7TDpyoD Kai Trio ooyKEKpipsva tod oppEioo OTf|pi;T|; tt|; Diamondback. 
Aoyco tod dAikoo a 7 to to otcoio Eivai KaTaoKsoaopsvo; o Tropyo;, aKnvopoAei otov 
8 iappE£Tai otto psopa. Adto exei oav a 7 ioT£A£opa to 8 iaypappa aKuvopoAia; rr|; 
KEpaia; va Tpo7to7roi£n:ai Kai va 7tapoDoia^ovTai pstoPoAe; on; 7ipaypanK£; Ti- 
ps; opiopEvcov xapaKTTjpioTiKa'rv p£y£0cbv tt|; KEpaia;, 671 ( 0 ; r| kotedOdvtik ott| t a , 
r| avTioTaor) eiooSod aAAa Kai o Aoyo; OTaoipcov KopaTcov. f 1 a va PpsOsi r| PsA- 
tiott| 0£ori tod Ttopyoo arf|pi;r|; 7ipaypaT07roi£lTai oapcoorj orr]v TiEpioyri and 0 
eco; 0.15m (0 eco; A/2), pETaKivcoraa; tov Tropyo orripi£n; p£ pr]pa 0.005m a 7 io- 
paKpovopEvm and rrjv Diamondback. 

Me to Richwire Kai pc pia OEipa ooppanvcov povteAcov pEraPaAAapE yia tt]v ko0e 
TiEpiTCTCo or) ti; Tip e; tcov avrioTOixcov 7 tapap£Tpcov. A7io Tr)v oAr| 8i£p£ovr|or|(0£CDpr|TiKfi 
Kai DTtoAoyiOTlKTl) 7rpOKD7TTODV TO aKoAoD0a ODp7l£paopaTa: 

a. To TpioSiaoTaTO Siaypappa aKTivoPoAia; rr|; KEpaia; Diamondback, 6700 ; 7 ipO£- 
KDVj/£ a 7 to tt) 0£Copr|TiKfi peAett), [25], oeA.2-14 Kai aiio Ta SiaypappaTa odyKpiori; 
0ECoprjTiKcbv a7roT£AEopaTcov Kai PE068OD Tcpooopoicoori;, [25], oeA.4-41,43, Ttpo- 
oEyyi^Ei ps psyaAri aKpipEia to ovtiotoixo tiod tcpokdtttei a7io to Richwire. 
p. To 1810 8iaypappa 7UOT07toiEi tt| 8i-KaTED0DVTiicfi iSioTrira tod SiaypappaTo; okti- 
voPoAia; tti; Kspaia; 7tod ava 9 epei o Floyd Koontz, [25], oeA. 1-3,4. To ysyovo; 
on 0£copf|oap£ nyv D 7 iap^r) teAeiod aycoyipoD £711716800 oto orjpEio ottod o Floyd 
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2.19 


MskExp Kai TiiaxoTioipop povxsktov Kspaicbv. 


Koontz xpoipoSoxei rr|v Diamondback Sev akkagei ttiv 7iapa7tdtvco iSioxpxa xou 8ia- 
ypdppaxo; aKxivoPokia;. Auto yivexai EUKoka avxikpjixo av ayvopooupe to kctcco 
pgpoc; too Siaypappaxoc;, ojxote to Kaxco7txpiKd avco pepoe too Tiapaxppoupe on 
Siaxppei tic; Si-mxEuOovxiKEc; too iSidxpxEc;. 

y. H avxioxaop eiooSou eivai oyeSov oxaGepp oe eva ooxvoxpTcov 1000- 1200 MHz, 
[25], oek.3-1 1. 

8. Fia tt]v 7tapa7rdva) 7rcpioyji ouxvoxpxcov, o puGpog pe tov onoio au^avexai p xa- 
TEuGuvxiKdxpxa xpc; KEpaia; cpOivei Trapouaiduovxa; etgi pia oyexiKd oxaGepp oop- 
jiepupopa, [25], oek.3-10. 

e. £xpv i8ia Tiepioyp ouxvoxpxcDV, o koyo; cxaoipcov xupaxcov eivai iroku xako;, 
ioo; nepinov pe 2, yeyovo; 7iou xaGioxa xr) ouyxexpipevp 7iepioy v p iSavixp yxa 
keixoupyia Try; KEpaia;, [25], oek.3-12. 

ax. Oi iSavixe; Geoei; yia xov jxupyo axppi;p; eivai oe anooxacrp and xr|v xepaia 0.2k 
Kai peyakuxepp ano lk. Xxi; Geoek; auxe; r| eniSpacp xou 7xupyou oxo Siaypappa 
axxivoPokia; eivai ppSapivp, [25], a£k.3-14,19. 

H napouoia xou 7rupyou oxppd;p; oxr|v Ttepioxp 0-0. 2k eyei oav anoxekeopa xriv 
rcxcbop Tp; KaxeoGuvTiKdxpTa; xaxa eva dB. 

TEviKd i] xepaia Diamondback nov avakuGpxe, paip pc xa ouppaxiva povxeka Tp;, 
Eivai 8i7tkoKax£o6ovxiKp. Ona); ajtoSEixxpKe keixoupyei oe peyako eupo; tcbvp;, napou- 
aidCei u\j/r(kr| xaxEuGuvxiKoxrixa xai ypappucp nokcoop. Oi iSioxpxe; auxe; xpv xaGioxouv 
7ipoxipr|T£a oe ecpappoye; xooo oxa VHF ooo xai oxa UHF, pe xupioxepp xr| xppot) Tp; 
co; xepaia yia xr|k£07mKf| kpi|/p, evavxi pia; Yagi. 


2.19 : H KEpaia BowTie. 

H xepaia BowTie Eivai pia KEpaia ttou TrpoaeyyiCei oe oupnepupopa auxpv evo; 
8i7iokou k/2, [26], oEk.1-1,2. floxboo 7tkeov£Kxei evavxi auxou oxo oxi napouaidCei av- 
xioxaor| eiooSou 50D. H KEpaia BowTie Eivai yvcocxp Kai co; fan dipole xai p£k£Tf|Gr]KE 
and xov paSioepaoixexvp L.B.Cebic, W4RNL, o onoio; xrr|<g eScooe ki auxo xo ovopa. 

EiSucoxepa, p KEpaia BowTie a7rox£k£ixai and eva Kevxpixd opiCovxio pekoe; mi Suo 
xpiycoviKou; Ppoyou; kenxou ouppaxo; EKaxepcoGev auxou. H xpocpoSooia Tp;, oupcpcova 
pe xov L.B.Cebic, 7ipaypaxo7ioieixai oxo peoo xou opi^ovxiou Tpppaxo;. H unap^p xou 
aycbyipou auxou xpppaxo; au;dvei Tp ouxvdxpxa keixoupyia; up; KEpaia; BowTie, oe 
auyKpiop pe pia BowTie iSiou peyeGou; xai ttiv 7ipocGr]Kri xou ouyKEKpipevou 

pskouc;. H aucrioi] auxri oipeikgxai oe aXkayeq oxi] peupaxiKri Kaxavopi], £7reiSfi to 
KE vxpiKO peko; Siappeexai ano peupa. 

Supcpcova pe rp pipkioypaipia, yia pia KEpaia BowTie o koyoc oxaoipcov tcupaxcov 
(SWR) ouvapxpoei xr|<; ouxi'dxpxa; gpcpavi^Ei yapp/.p xipp, xpe xacp; xou 1.5 xai ki- 
yoxepo, yia eva pgyako eupo<; ouxvoxpxcav, [26],oek.l-3, yeyovoq 7 tou xpv xaGioxa eu- 
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poqcoviKp. fiotoao, r| BowTie ps nq Siaataaeic; 7ioo TiEpiypatpeiai otp [ii|l>aoypa(pia 
/rapoumaCEi xapaKTppiaTiKp avTioTaap 500. Ooov acpopa to 8iaypappa ciktivoPoAI- 
aq, TiXpaidCsi to avTiaroiyo Evoq 8 iti6?iod. E7tiopq, to KEpSoq too oe ayeap pe aoTO 
tod 81716X.00 Eivai pEicopsvo 7i£pi7ioi) KaTa 0.1 dB (aappavTa KlaopaTiK-p pEicoap) Kai 8 e 
p7iop£i va aviyv£O0£i os XEiToopyia. 

H KEpaia BowTie Eivai iSavncp yia 7i£pi7rccba£iq ttod £7 ti0Dpodp£ £K7iop7rp p A.p\|/p 
apparoq 7ipoq p cmo pia eopEta 7i£pioxp p ojtoia 7iEpipdAlEi to oppsio 7100 0£AoopE 
va TO7IO0£TpOOUp£ TT|V KEpaia, ^OyCO TOD OTl aKTlVOPoXEl 7iaV-KaTED0DVTlKd. Me Paap 
Tp SiaroTTCoap aoTp Kai ra GTOiyEia ttod 7 tapaTi0£VTai ajro Tp Pi(3?aoypaipia, 7ipaypaTO- 
TioipOpK'E pia psAirp Siacpopcov povTsAcov aDTcbv tcov SiaTa^ecov, EiqayovTaq 7toAimp£q 
TiAppocpopiEq yia Ta yapaKTppioTiKa raoq, 67tcoq to Siaypappa aKTivoPoAiaq, Tpv avri- 
GTacrp eigoSod, tov Aoyo GTaaipoD tcdpaToq Kai Tpv KaTED0ovTiKOTpTa, etoi cogte odto 
va £7iaA.p0 EDODV to avTioTOiya Tpq PiPAioypacpiaq Kai va tca0ioTOT>v TipopAEiyipp Tp aop- 
TTEpapopa Tpq BowTie yia £v8Ey6p£vp JipaKTiKp XPH 0 ^!’ [26]. 

npcbTO gtoSio Tpq psAErpq rpav p 0ecoppTiicp avaAoap Tpq KEpaiaq BowTie, p 07101- 
a ajioTEXEvrai airo 800 TpiycoviKoijq Ppoyoaq prjKODq A/2 o Ka0evaq ( Syppa 2.24 ). Itti 
0ECOppTDCp psAfiTp 5£V EyEl Ap(p0£l 07l6\J/p TO KEVTplKO OpiCOVTlO psAoq TTOD ODvSeEI TODq 
5do TpiycovucoDq PpoyoDq Kai ctto 071010 PpiaKSTai to appEio TpocpoSoaiaq rpq KEpai- 
aq. Apyuca p oAp SiaTaqp avTipETCOTiioTpKE pE rp 0£copia tcdv OTaaipcov KopaTCOV, [26], 
oeA.2-2,3. Idpcpcova p£ ao-rp, yia Ka0£ SitioAo 1/2 Eyoops Kai sva aTaaipo Kupa. Ta 
P6Ap SpAcbvoov Tp cpopa tod pEDparoq. E7iop£vcoq, p£ Paap Tpv 7tap7idvco TiapaSoyp, yia 
Ka0£ TpiycoviKO Ppoyo Epcpavi^oTav Kai Eva GTaoipo KDpa pE aTroTEAsopa tov ppSsviapo 
tod pEDparaq oto appEio TpocpoSoaiaq. Tia va airoTpaTiEi aDTO, 0£coppoapE oti to 7ia- 
vco 8e^i Kai apiGTEpo Tpppa tcov 860 TpiycoviKcbv Ppoycov otioteXodv sva 8i0Dpo Kai xa 
koto) TpppaTa Eva Sedtepo. Ta 8do aDTa 8i0opa odvSeovtoi 7rapaXApX.a ( Syppa 2.24 ). 
Erp ODVEyeia EcpappoarpKE p Oscopia tcov KEpaicbv yia Tpv E^aycoyp tod td7iod tod 81a- 
ypappaToq aKTivoPoXiaq yia Ta Tpia Kopia £7ri7:£8a Kai tov x®P°- Kotottiv, ODVTax0pKE 
sva Tipoypappa oe ylcbaaa fortran to ottoio 7rpaypaT07roiEi aTiOTippap tcov EKcppaascov 
tod SiaypappaToq aKTivopoXiaq, ava 1 poipa yia tov ycbpo Kai ava 1 poipa yia xa 3 
Kiipia £7ii7i£8a. Xrpv 7rEpi7iTCoap tcov 3 Kdpicov E7U7te8cov, aKok)D0£i Kai KavoviKOTtoipap 
coq Tipoq Tp pEyiaTp Tipp tod SiaypappaToq cto £7ri7t£8a aDTa. Ta aTtOTE^EapaTa 7toD 
7ipoKD7iTODV aiiOTE^ODV £iao8o CTO 7Tpoypappa RADPAT, to 07roio 7rapay£i te^iko Ta 
^pTODpsva 8iaypappaTa aKTivoPoX.iaq. H oXp 8iaTa^p 0£cop£iTai otov eAed0epo x^P 0 
ayvocbvTaq to ctdvoX.o tcov A.oi7icbv cpoaiKcov avTiKEipsvcov. 

Tia pia 7iio ota)KXppcop£vp peXetp Tpq Kspaiaq BowTie Kai KDpicoq yia E7taXp0£Dap 
tcov xapaKTppiaTiKcbv 7tod 7rpoT£ivovTai a7t6 TODq TtpaKTiKoiiq KaTaaKEuaoTEq, Tipaypa- 
TO7ioip0pK£ Kai avd>a)Gp(D7ioXoyiaTiKp peXETp) pspiKcov povTcXcov aDTpq Tpq opaSaq, p£ 
rp pof|0Eia D7ioXoyioTiKo')v 7tpoypappaTcov. To KDpioTepo Eivai pia Ps^TicopEvp ek8oop 
tod 7ipoypappaToq Xetitod aoppaToq 7tod ovopaC,£Tai Richwire. Me Paap to 0£coppTiKO 
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(a') 


(P') 


lyppa 2.24 : H Kepaia BowTie. (a') Xupcpcova pe xp Becopia xcov oxdoipcov Kupa- 
xcov(0ecoppxiKO povxeA. 0 ). (P') Meta rr| 0ecbppap xpg imap^pc; 8uo Si- 
0upcov(0ecoppxiKO povieXo). 

povxG ^.0 Tioi) avaTtru/OpKe jrapajidvco 7tpoaSiopioxpKav, oi fie^xiaxeg 7rapapexpoi, yia xig 
oiioieg r) aTioSoop Kai p aupTiepicpopa xpc Kcpaiag rival ucavo7rovpxiKeg. 

H auxvoxpxa KaxaoKeupg xcov povxeXxov xpg Kepaiag BowTie tiou avaAu0pKav 7ia- 
paTidva), eivai f=l 1 1 1MHz, axpv ojroia xo prjKog Kupaxog eivai A.=0.27m. H xipp auxp 
£7nleyexai £7iei8p xo TrpoxuTio aTto/.aPpg 7tou eivai xo7io0exppevo axov avp^oiKO Oaiapo 
xoo epyaoxripioi) xcov Kepaicbv, cog Kepaia >T|\|/pg yia xig pexppoeig, eivai KaxaoKeuaape- 
vo oxa 1 1 1 1 MHz. E7iiapg, yia xp auyKCKpipevp auxvoxpxa teixoupyiag p aieriva xou 
auppaxog eivai a=0.001m, p xipp xpg 07roiag 7iXppei xo Kpixppio A£7rxoxpxag (a<0.01A.). 
ETimAdov, xo eidyiaxo ppKog Ka0e xpppaxog, airo xa OTioia aitoxeAsixai xo povxeXo, 0a 
7ipe7tei va eivai peyaXuxepo a7io xo SiTxXaaio xpg aKxivag xou auppaxog (d m „, >2a). 

Tia xpv Kepaia BowTie, oi 7iapapexpoi jtou e7rppea^ouv xp aupTtepicpopd xpg eivai: 
i. O apiOpog xcov xpppaxcov oxov otioio 8iaipeixai xo povxeA. 0 . H SiaSiKaaia au- 
xp 7rpaypaxo7ioieixai yia pia BowTie pe ycovia a=37.5° Kai xo ppKog xou Ka0e 
xpiycoviKou Ppoyou ioo pe 0.47A.. To ycopicpa oe Kepaiag oe xpppaxa yivexai pe 
xp (3op0eia evog 7ipoypappaxog oe yAxbaaa fortran, xo ottoio avaXapPavei va 8p- 
pioupypaei xo KaxaA.A.pA.o apyeio eiaoSou yia xpv eiaaycoyp xou axo Richwire. 
To ppKog xcov xpppaxcov 7ipe7rei va 7iX.ppei xo Kpixppio Siaipeapg xpg Kepaiag ae 
xpppaxa(d, <X/4), aTiapaixpxp 7rpou7i69eap yia xpv ecpappoyp xpg pe068ou xcov 
po7icbv Kai 7iio auyKGKpipeva yia xov U7ioA.oyiap6 xcov SuioAikcov peupaxcov. O 
api0pog xcov xpppaxcov aucavexai peypi va eiaxeuyOei cpaivopevucp ouyicX.iap, 8p- 
^a8p pexpi o puBpog adqpapg xou airoxeAdapaxog va apyiaei va peicbvexai. Me 
paop xcov Siaypapaxcov xpg avxiaxaapg eioo8ou auvapxpaei xcov xpppaxcov axo 
piyaSiKo e7ii7ie8o, [26], aeX.,3-3, e7aAdyexai o Kaxd/J,pXoq api0pog. 
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ii. H ox>xvoxr|xa crxr|v orcola imcXoyl^ovxai k& 0£ (popd xa xapuknipiaxiKd xoo povxe- 
Aflu trig KEpaiag BowTie, tiou avaAi>0r|K£ 7rapajxdvco(ji:£pl7txiooT| i). Aiaxr|pcbvxag 
xo pi|Kog xcov gxoixeIcov axaOEpo, imoAoyiapEVC yia xp m>xv6xr|xu Aeixoupylag 
(f=l 1 1 1 MHz), SiEpEDvaxai rj aupjtEpupopd xr|g BowTie yia Eva Eupog ouxvoxrixcov 
900- 1300MHz, pE KEX'xpiKi) xr| <n)xv6xrjxa f=l 1 1 1MHz. 

iii. H ycovia avolypaxog a xou Kd0E xpiycoviKod Ppoyoo. Aiaxt|pcbvxag xo pf|Kog k«0e 
xpiycbvou axaOspo Kai loo pE A/2, SiEpEUvaxai r| oupTixpiipopd xr|g BowTie yia Eva 
Eupog ajio 10°-170°, (i£ Pppa 10°. 

Me xo Richwire Kai ps pia osipa cnjppaxivcov povxdAcov pExaPdAAaps yia xriv koOe 
Ji£pi7rxcoori xig xipEC xcov avxloxoixcov JtapapExpcov. And xpv oAx] 8i£pEi>vr|ox|(0£copr|xiKf| 
Kai imoAoyioxiKXi) TrpoKUTixoov xa aKoAouOa oi)p7i£pdopaxa: 

a. O TtapaKaxco TilvaKag avaypacpEi xig pdAxicxEg £7nAoyEg AEixoupylag xcov Siacpopcov 
popcpcbv xpg KEpaiag BowTie tioo avaAi)0r|Kav: 



Zinp(Q) 

SWR(50H) 

D(dBd) 

BipXioypacpla 

50 

1.27 

-0.27 

Y 7ioXoyioxiKT| 
psAixri 

54+jl 

1.08 

-0.08 

To povxdAo p£ 

a=10° 

121+j70 

3.4 

0.04 

To povxsAo p£ 

a=90° 

20-j40 

4.3 

-0.11 

To povxdAo p£ 

a=170° 

-j80 

553.5 

-0.26 


p. Ta aTioxsAEopaxa rpg KEpaiag BowTie tioo avacpdpovxai oxr| pip/aoypacpia ettiPe- 
Paicbvovxai Kai oxriv imoAoyioxiKri peAexti. 
y. A716 xt) oapcoarj p£ xrj <n>xv6xr|xa 7tpoKU7tx£i oxi o Aoyog SWR Eivai Kaxco and 2 
yia 7r£pi7too 200MHz. Auxo oppaivEi 7icog r) BowTie slvai Eupo^covixT). 

8. And xa Ttapajrdvco povx6Aa xo mo KaAo Eivai aoxo p£ a=10 ’, acpou exei xriv koAi>- 
xspr] KaxEi)0ovxiK6xr|xa Kai pucpo SWR. 
e. Le axEori p£ xo apxiKO povxdAo p£ ycovia a=37.5° 8 ev ExoopE PsAxlcocrri. 

Teviko t) KEpala BowTie Jtou avaAi>0r|K£, palp ps xa cruppaxiva povxsAa xpg, AEixoop- 
y£i oe psydAo supog Ccbvrig, 7iapoijoid^£i ui|/r|Afi KaxEoOovxiKoxpxa, ypappiKi) JioAcoari 
Kai oup 7 r£picpopd cog rcpog xo Siaypappa aKxivopoAlag xcapopoia p£ aoxf| Evog SuioAou, 
8r|Aa8r| aKxivoPoAfil 7tav-Kax£t>0i)vxiKd. Oi i8i6xx|X£g auxsg xrjv KaOioxouv 7ipoxipr|XEa 
yia 7i£puixcbaEig tioo £7ti0upox>p£ EK7iop7rf| f] 7ayvpri oppaxog itpog r\ and pia eopEia nc- 
pioyi) d 07 tola TtEpiPdAXEi xo oripEio 7iou OdAoups va xo7io0£xr|aoup£ xpv Kepaia. 
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MeIexp Kai nioxonoipop povxslcov Kspaicov. 


2.20 : H ovaroixia Quad (Quad Arrays). 

H ouoxoixia Quad avrjKEi oxpv Kaxpyopia xcov KaxEuOuvxiKCDV Kepaicbv eupeiaq Ccb- 
vpq. Baaiqexai oxic ouoxoixisq Yagi-Uda, ps xr| Siacpopd oxi anoxslsixai ano kIeioxq 
axor/eia aycbyipou uIikou nepipcxpou svoq ppKouq Kupaxoq, avxi yia Sinola 1/2. Auxa 
xa axoiyeia xpt|aiponoiouvxai ouvp0coq oe XExpaycoviKp popcpp Kai yia xov loyo auxo 
p Kepaia npps xo ouyKEKpipsvo ovopa Quad(Quad: xsooEpa, XExpaycovoq, XExpanlEU- 
pucoq). KaxaoKEuaoxpKE ano xov paSiOEpaoixexvp Clarence Moore, W9CLF oxo Kixo 
xou Ioppspivou Kai cnconoq xou pxav va avxipExconioEi npopippaxa, oncoq eicaycoyf) 0o- 
pi>Pou a7ro xo plsKxpiKO (popxlo xpq Ppoypq p xou ypoviou, xa ojroia eptpavi^ovxav ano 
xp xppcrp piaq Yagi-Uda. 

H Paaucp ouoxoixia Quad, oupcpcova p£ xov Clarence Moore, anoxElEixai ano £va 
xexpaycoviKou oxppaxoq xpocpoSoxoupsvo oxoixeio evoq ppKouq lcupaxoq Kai £va napaoi- 
xiko oxoixeio coq avaiclaoxppa, enkrpq xexpaycoviKou oxppaxoq Kai svoq ppKouq Kupaxoq 
[27], oel.1-2. To enineSo xcov Suo auxcbv oxoixeicov eivai Ka0exo npoq xpv enupaveia xpq 
ypq, Evcb 8uo nleupeq ano xo KaOeva eivai napallpleq npoq auxp. H xpocpoSooia pno- 
pei va ylvEi eixe oxo peoo xpq piaq ano xiq Suo auxeq nleupeq, eixe oxo peoo xpq piaq 
ano xiq alleq 8uo, non Eivai Kd0exeq npoq xo enineSo xpq ypq. 'Exoi, Ka0opi^£xai Kai 
p nolcoop nou 0a exoupe oxpv KEpaia, opi^ovxia p Ka0exp avxioxoixa [27], oel. 1-3. 
Enavioxepa pnopei va Epcpavioxsl Kai 45° Siaycbvia nolcoop, SplaSp ps xpocpoSooia oe 
pia ano xiq ycovieq xou oxoixeiou, exoi cooxe va eivai aupPaxp xauxoxpova ps xa FM 
(Ka0£xp nolcoop) Kai xa SSB/CW (opi^ovxia nolcoop). 

lupcpcova p£ xp PiPAxoypaqna, pia ouoxoixia Quad p£ Suo oxoixeia (Paoucp Kaxa- 
OKEup) napouoidqei KepSoq auqppcvo Kaxa 3dB ano auxo piaq anlpq Kepaiaq Quad 
(3-4dB, nepinou l-2dB navco ano eva Sinolo 1/2). KepSoq ps ucj/ploxepeq xipeq eni- 
xuyxavExai Kai p£ pexa|3olp xpq nepipexpou xcov oxoixeicov. F la xpv odv0exp avxioxaop 
EiooSou, p ouoxoixia Quad Suo oxoixeicov napouoidqei napopoia oupnspicpopa ps auxp 
xpq Quad, SplaSp xo npaypaxiKO pspoq xpq Eivai xpq xa^pq p£y£0ouq xcov 100F2, evco 
xo cpavxaoxiKO xpq pdpoq Eivai nEpinou -100F2. H xipp auxp 0a pnopouos va ppSsvioxEi 
(snlxEu^p ouvxoviopou) av psydAcovE p nepipExpoq xpq anApq Quad, nou anoxEAEi Kai xp 
Paop yia xp Sppioupyia xpq ouoxoixiaq, oxo 1.091, onoxE yia xpv KEVxpucp ouxyoxpxa 
Aeixoupyiaq xpq Kspaiaq 0a siyaps Kai yapplo loyo oxaoipcov Kupaxcov (SWR). 

Lxiq ouoxoixieq, siSiKoxspa, yia va nEruyoups xapplp avxioxaop EiooSou Kai xapplo 
SWR 0a npsnEi eixe va xiq xpocpoSoxpooups p£ pia ypappp psxacpopaq 1/4, E^aocpali- 
i[ovxaq npooappoyp, eixe va pExapdlloups xpv nspipExpo xcov oxoixeicov xouq coq £^pq: 
xo napaoixiKo oxoixeio va Eivai ouvxoviopcvo os pucpoxEpp ouxvoxpxa (pEyaluxEpp ns - 
pipExpoq oxoixeiou) oe ox£op pE xo xpocpo8oxoup£vo oxoixeio, av xppniponoiEixai coq 
avaKlaoxppaq , evco av xp^oiponoiEixai coq Kax£u0uvxppaq 0a npEnsi va Eivai auvxovi- 
opdvo oe pEyaluxEpp ouxvoxpxa (piKpoxEpp nspipExpoq oxoixeiou). Auxp p pExaPolp 
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xq<; napapexpou pnopei va yivei £UKoA.a pe eva stub oxo oxoixeio. To nooo aKpiPcbc; 
npcnsi va pexaP^qdei q nepipexpo<; E^aptaxai ano rr| ouxvoxqxa Isixoupyiac;, alia ku- 
pitoc; ano xov Aoyo xqq neptpexpou tod oxoixeiou npoq xq diapexpo xou aycoyou. AAXoq 
xponoq peicooqq xou SWR sivai q p£.xa[)o^q xqc; anoaxaoqq xcov oxoixeicov psxacu xou<;. 
Ooo piKpoxEpq sivai q anooxaoq xooo psyaXuxEpo sivai xo Kspdoc; oe dB Kai xauxo- 
Xpova Kai o Xoyoq SWR. Kaxa^qA-q anooxaoq yia xqv onoia sxoupE piKpo KEpdoq Kai 
psyccXo (SWR) sivai xq<; xd^qq xcov 0.14X ps 0.25X. 'Ooov acpopa xo diaypappa aicrivo- 
PoXiag, auxo napouoiagsi peyioxo axqv Kaxeu0uvoq xqq psooKa0erou xou enmedou xqq 
ouoxoixiac; [27], oeX. 1-6. 

EnmXeov, q ouoxoixia Quad sivai pia Kspaia xapqXou Q> ^ou crqpaivEi oxi q ano- 
oxacrq psxaqu xcov oxoixeicov xqq KEpaiaq 5sv sivai xooo Kpioipq oncoi; axic; ouoxoixieq 
Yagi-Uda, nou sivai u\|/qXou Q Kai eupuipovucq, dqXadq xa xapaKxqpiaxiKa xqc; 5 e ps- 
xapaXXovxai noXu ps xq ouxvoxqxa yia eva psyaXo cpaopa. Oi Ppaxiovsq oxqpic;Ecbc; xqq 
pnopouv ps Kanoiec; pu0pio£i<; va dexxouv Kai aXXa oxoixeia opoKevxpuca, yia Xeixoupyi- 
a oe nepioaoxepec; ano pia oux\'6xqx£<; (ps KaxaXXqXq svaXXayq xpocpodooiac;). Floxooo 
q KaxaaKEuq xqc; sivai pia sninovq diaducaoia as oxeoq ps ccXXe*; Kspaisc; (ouvxoviopoc; 
Kai puOpioq anooxaoqc; oxoixeicov). Av 5s 5o0ei apKsxq npoooxq oxa uXikcc KaxacKsuq 
xqc;, sxei psyaXEc; niOavoxqxec; va Kaxaoxpacpsi os evxovec; KaipiKsq ouvOqKec;. 

H ouoxoixia Quad pnopei va xppoipo7ioiq0£i oe oXec; xiq ^cbvec auxvoxqxcov (HF, 
VHF Kai UHF) ps peyaXq sniruxia, Kaxa xqv eyKaxaoxaoq evoq auoxqpaxoc; aouppa- 
xqc; enucoivcoviac;, eqaocpaXiCovxac; pia ETtiKoivcovia ano oqpsio npoc; oqpsio, Xoyco xcov 
napanavco idioxqxcov 7iou napouoidipn. Me paaq xq diaxuncooq auxq Kai xa oxoixeia 
7tou napaxi0evxai ano xq PipXioypacpia, npaypaxonoiq0qKE pia peXexq diacpopcov pov- 
xeXcov auxcbv xcov diaxaqecov, eqayovxac; noXuxipec; nXqpocpopiec; yia xa xapaKxqpioxiKa 
xoui;, oncoc; xo diaypappa aKxivoPoXiac;, xqv avxioxaoq eioodou, xov Xoyo oxaoipou ku- 
paxoq Kai xqv Kaxeu0uvxiKoxqxa, exoi cboxe auxa va enaXqOeuouv xa avxioxoixa xqc; 
PipXioypacpiac; Kai va Ka0icxouv 7ipopX£\)/ipq xq oupnEpupopa xqq ouoxoixiaq Quad yia 
Evdsxopevq npaKxiKq XPWl [27]. 

npcbxo oxadio xqg psXexqi; qxav q 0ecopqxucq avaXuoq xqq ouoxoixiai; Quad (anXq 
Kspaia Quad), q onoia anoxsXEixai ano sva oxoixeio xexpaycoviKou Ppoxou ps nspips- 
xpo svoc pf|Kou<; Kupaxoq (Fxjl!- ia 2.25). EndYxOqKE q ouyKEKpipsvq Suixacq yiaxi sivai 
q anXouoxspq Kspaia auxqt; xq<; opadaq, anaixsi piKpo oxexiKa api0po npa^scov Kai 
anoxeXei xq paoq yia xq dqpiouyia Kai xq psXsxq xqt; avxioxoixq<; ouoxoixiaq. Apyiea 
q oXq diaxa^q avxipsxconioxqKE ps xq 0scopia xcov oxaoipcov icupaxcov [27], oeX. 2-2,3. 
Fupcpcova ps auxq, yia Ka0£ dinoXo X72 sxoups Kai eva oxaoipo icupa. Ta PsXq dqXcb- 
vouv xq cpopa xou peupaxoq. Lxq ouvexeia ecpappooxqKE q Oscopia xcov Kepaicbv yia xqv 
E^aycoyq xou xunou xou diaypdppaxoq aKxivoPoMaq yia xa xpia tcupia sninsda Kai xov 
ycbpo. Kaxoniv, ouvxax0qKav duo npoypappaxa oe yXcdooa fortran xa onoia npaypa- 
xonoiouv, avxioxoiya, anoxipqoq xcov EKcppaoecov xou diaypappaxoc; aKxivoPoXiaq, ava 
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2.20 


MeAexp Kai TucxoTtoipap povxeAcov Kspaicbv. 


1 poipa yia xov xcbpo Kai ava 1 poipa yia ta 3 tcopia E7U7ie8a. Xxpv 7repi7rxcoap xcov 
3 Kupicov e7XUi:e8cov, aKoAou9ei Kai ravoviKOTioipap cog 7ipog rr| peyiaxp xipp tod 8ia- 
ypappaxog axa £7ii7ie8a auxa. Ta ajroxeAeapaxa 7iou 7tpoicu7ixoDV ajtoxeAoov eicoSo axo 
Ttpoypappa RADPAT, xo ortoio 7tapdyei xeAiKa xa (pxoupeva 8iaypappaxa aKxivoPoAi- 
ag. H oAp Sidxagp 0ecopeixai axov eAeo0epo ycopo ayvocbvxag xo advoAo xcov Aouccov 
(puCTiKG)v avxiKeipevcov. 



£xppa 2,25 : H a7iA.fi Kepaia Quad oupcpcova pe Tp 0ecopia xcov axaaipcov Kupaxcov 
(OecopriTiKo povxeAo). 

Tea pia 7uo oAoKAppcopevp peAexp xpg aocxoixiag Quad Kai Kupicog yia ejraApOeuap 
xcov xapaKxppioTiKcbv ttod 7rpoxeivovxai otio xoug 7rpaKxiKOug KaxaaKeuaaxeg, 7ipaypa- 
xoTxoipOpKe Kai avaAoap (u7roAoyiaxiKp peAexp) pepiKcbv povxeAcov auxpg xpg opaSag, pe 
xt) Pof]08ia D7roAoyiaxiKcbv 7rpoypappaxcov. To Kopioxepo eivai pia (SeAxicopevp £K8oap 
xou 7rpoypappaxog Aetitod auppaxog 7iou ovopagexai Richwire. Me pdarj xo 0ecoprixiK6 
povxeAo txod ava7ixi)y0riK8 7rapa7idvco npoaSiopiaxpKav, oi PeAxiaxeg 7rapdpexpoi, yia xig 
07toieg r) a7i68oori Kai p oDpjxepicpopd xpg Kepaiag eivai iKavo7roipxiKeg. 

H ODXVOxpxa KaxaaKeDpg xcov povxeAcov xpg oDaxoiyiag Quad jrou avaAu0pKav 7 ta- 
paTtavco, eivai f=l 1 1 1MHz, axr|v o;roia xo ppKog tcupaxog eivai A=0.27m. H xipp auxfi 
eTriAeyexai e7iei8p xo 7rp6ru7co ajcoAaPpg tiod eivai TO7ro0£xppevo axov avpyoiKO 0aAapo 
xou epyaaxrjpioD xcov Kepaicbv, cog Kepaia Apypg yia xig pexppaeig, eivai KaxaaKeoaape- 
vo axa 1111MHz. E7tiar|g, yia xp auyKEKpipevp aoxvoxpxa Aeixoupyiag p aKxiva tod 
auppaxog eivai a=0.001m, p xipp xpg 07toiag JiAppei xo Kpixppio Ae 7 rxoxpxag (a<0.01A). 
E7U7iAeov, to eAdyiaxo ppKog Ka0e xpppaxog, aito xa onoia a7roxeAeixai xo povxeAo, 9a 
7ipenei va eivai peyaAuxepo a7io xo SutAaaio xpg aKxivag xod auppaxog (d m ,„ >2a). 

Tia xp oDaxoi%ia Quad, oi irapapexpoi 7tou ejxppedgouv xp aupTrepicpopa xpg eivai: 

i. O api0pog xcov xpppdxcov axov 071010 Siaipeixai xo povxeAo. H SiaSiKaaia aoxp 
7ipaypaxo7toieixai yia xo 0ecoppxiKO povxeAo xpg auaxoiyiag Quad ttod avaAu0pK£ 
7iapa7ravco. To xcopiapa ae Kepaiag ae xpppaxa yivexai pe xp Pop0eia evog 7 ipo- 
ypappaxog ae yAcbaaa fortran (QUAD), xo onoio avaAapPdvei va Sppioopypaei xo 


2-60 




H ouoxoixia Quad (Quad Arrays). 


2.20 


Kaxd7_7.p7,o apy/.io eigoSou yia rr|v Eioaycoyp xou oro Richwirc. To ppico<; kdv xpp- 
paxcov TipOTEi va rrAripei xo Kpixppio 8iaip£ap<; xpq Kepaiaq oe xpppaxa(d, <7/4), 
ajtapaixpxp 7rpol')7i60ECTr| yia xr|v Ecpappoyp xrj^ p£0o8ou xcov po7td)v koi 7tio GuyKE- 
Kpipeva yia xov u7io7.oyiap6 xcov 8i7io7.iKobv pEupaxcov. O apiGpoc; xcov xpppaxcov 
auqavExai ps^pi va ETiixeuyOEi cpaivopEvucp auyK7.iap, 8pla8p prypi o puGpoq au- 
^popc; xou arroxEXiapaxoi; va ap^iosi va pEicbvsxai. Me pdap xcov Siaypapaxcov 
xpq avxiaxaapc; eigoSou auvapxpaEi xcov xpripdxcov axo piyaSiKO E7ii7iE8o [[27], 
ge 7..3-3, E7n3xy£xai o Kaxd77.p7.o<; apiGpoq. 

ii. H aTioaxaoT] L p£xat;u xcov axoi/Eicov xou povxE^ou. H TtapapExpoq auxp >.ap[3dvci 
Xcbpa yia cruaxoixia; Quad 8uo p tcai JiEpiaaoxEpcov axoixEtoov. Aiaxppcbvxa<; xo 
ppKoq Ka0£ xExpaycbvou oxaGspo Kai iao ps Eva ppKo<; icdpaxoi;, SispEuvaxai p 
crup 7 iEpi(popd xpg cruaxoixiaq Quad yia sva £upo<; ajio 0.027. ecoc; 0.57.(a7i6 5.4mm 
Ecoq 135mm), p£ pppa 0.027.. 

iii. H ouxvoxpxa crrpv oiioia UTro7.oyi^ovxai koGe cpopa xa xapaKxppioxiKa xou 0£copp- 
xikou povxEXou rpq ouoxoixia<; Quad koi xou u7io^oyiaxiKOU ps xp P^xioxp oup- 
TiEpiipopd, 7 iou E^Ei ETnlEyEi psxa and oapcoap rpc; a7i6axaop<; L pExa^u xcov oxoi- 
XEicov xou povx£7.ou(ji£pi7rxcocrri ii). Aiaxppcbvxaq xo ppicoi; auxcbv oxaGspo, utio7.o- 
yiopdvo yia xp cruxvoxpxa Tsixoupyiac; (f=l 1 1 1MHz), SiEpsuvaxai p oupjiEpicpopd 
xpq auoxoixicu; Quad yia sva Eupo<; ouxvoxpxcov 900- 1300MHz ava 10MHz, p£ 
KEvxpucp xp auxvoxpxa f=l 1 1 1MHz. 
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2.20 


MsAirq Kai 7noxo7roiqoq povxEAxov KEpaicbv. 


Ms xo Richwire Kai us pia osipa ouppaxivcov povxEtaov psxapd/Aaps yia xqv KaOs 
jr£pi7rxa)aq xk; xipsc; xcov avxloxoixcov Jtapapsxpcov. Atto xr|v oAq Si£p£Uvqoq(0£copqxiKq 
Kai ujroXoyiaxucq) Ttpoiamxouv xa aKoIouOa oup7t£pdopaxa: 

a. O napaKaxco 7rivaKa<; avaypacpei xic PeA-xioxec; sTaloysi; AEixoupyiaq xcov Siacpopcov 
popcpcbv xqq cruaxoiyiac; Quad tiou ava?d)0qKav(a7i:>.q KEpaia Quad Kai auaxoiyia 
Quad 2 oxoixeicov): 



Zinp(Q) 

SWR(50H) 

SWR(75ft) 

D(dBd) 

BiPAaoypacpia 

~ 1 00-j 1 00 

>2 

>2 

1-2 

Quad 

92-j 1 34 

6.17 

4.45 

0.92 

To povx£A.o Quad Array 

2 oxoixeicov pg L=0.02A. 

2-J31 

42.20 

53.60 

4.84 

To povxE^o Quad Array 

2 oxoixeicov p£ L=0.04A 

6-j57 

19.37 

19.88 

4.78 

To povxsA.o Quad Array 

2 oxoixeicov |i£ L=0.24A. 

70-j93 

4.34 

3.34 

3.47 

To povxEA .0 Quad Array 

2 oxoixeicov ps L=0.30A. 

91-j97 

4.21 

3.10 

3.76 

To povxsAo Quad Array 

2 oxoixeicov pE L=0.36A. 

1 07-j 1 09 

4.61 

3.31 

3.57 

To povxsAo Quad Array 

2 oxoixeicov pg L=0.50A. 

1 08-j 141 

6.14 

4.36 

1.75 


p. Ta aTOXEAEapaxa xrjq KEpaiat; Quad coq 7tpo<; xo SWR Kai xr|v KaxEuOuvxucoxqxa 
£jraAq0£douv xa avxioxoiya 7iou avaipgpovxai oxq PipXioypacpia. 
y. To Siaypappa aKxivoPo?da<; ttou 7ipo£KU\|/£ and xq OscopqxiKq psAixq [[27], oeA., 2- 
17 jtpooEyyi^Ei p£ psyaAq aKptpEia auxo 7tou 7cpoKUjrc£i and xo Richwire [27], 
oeA.,3-22,26. 

8. Eivai EmOupqxo q Quad va ulorcoiEixai ps TispipExpo Ppoxou psyaAuxEpq xou Evog 
pf|Kou<; Kupaxoq, KaOcbq pE auxov xov xpo/to sA.axioxo7ioi£ixai o Aoyo q SWR oxqv 
KEvxpiKq ouxvoxqxa Asixoupyiac;, evco p£yaA.cbv£i Kai q xipq xqq KaxEuOuvxiKoxqxaq 
[27], oeA.,3-8,9. 

£• H Quad Ttapouoidi^Ei xapaKxqpioxiKa supuipoviicqc; KEpaiag. AKopq Kai xcopit; rcpo- 
oappoyq, o Aoyo<; SWR yia xa 75H Eivai Kaxco xou 2 yia 7t£pi7iou 70MHz, SqtaxSq 
E^oupE £upo<; tpbvqq 7r£pi7rou 6.3% [27], oeA. 3-8. Ejricrqi;, xo Siaypappa aKxivopo- 
^iaq xqc pcxaPdAlsxai sMyioxa oxq oapcooq ouxvoxqxcov tiou 7rpaypaxo7roiq0qK£ 
[27], osA.3-10,22. 

ox. Mex 8 xqv 7rpoa0qKq xou SsuxEpou ppoyou, q KaxsuOuvxiKOxqxa spcpavidcxai psA.- 
xicopevq yia 6 Ae<; xig xipsq xqq a7i6oxaoq<; psxatq xcov Ppo^cov L. O Aoyo<; SWR 
psicbvsxai yia xipsq xou L psxa^u 0. 1 8A Kai 0.48/., oxqv 7t£pi7rxcooq xcov 50D Kai 
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H (Tucrroixict Quad (Quad Arrays). 


2.20 


750 avxiaxoixa, Kai yia xips<; xou L p£xa(pj 0.28A kou 0.50A, axa 300F2 [27], 
geA.4-3. 

C,. Flpoxeivopsvo povxEAo yia KaxaGKEuf) sivai auxo pE L=0.30A ,[27], oeA. 4-32,35 
KaOcbq oxpv 7r£pi7txcDar| auxr| EAaxiGXOTroiEixai xo SWR, eixe yia xu 75i2 eixe yia xa 
50F2, rj KaxEuOuvxiKoxiixa Tiapouaia^Ei xojxuco pEyioxo Kai o Aoyo<; Front-to-Back 
EX£i pia a7ro xu; %apr|X6xEpE<; xipeq xou(avxioxpo(pa pEyaAuxEpp). 
rsx'iKa rj ci7iA.fi KEpaia Quad Kai rj Gucxoixia Quad 7iou avaAx>0r|Kav, Eivai koxeuGuv- 
xike<;, Eupu^coviKEq p£ ui|/r|Afi Kax£uGi>vxiKoxr|xa, yappAo SWR (yia [ifAxiorp aTiooxaGp 
pExaqu axoixeicov koi (3eAxigxo prjKoc; TrEpipsxpou auxcbv) Kai ypappucp TroAcooTj. Oi 
iSioxpxEi; aux&; xpv KaGiaxouv TrpoxippxEa ge oAe<; xk; ^covei; guxvoxi'ixcov (HF, VFIF Kai 
UHF) Kaxa xpv EyKaxctaxaGp evoc; Guoxripaxoi; aGuppaxpq ETtiKOivooviac; yia 7i£pi7tx(i)OEic; 
, 710U ETXlOupOUpE £K7IOp7Xfl X\ Xr\\\ir\ Ol)paXO<; aTIO GTIPEIO Tipoq GTjpElO. 
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K£(paXato 3 : BeXtuooeic; Kai £;r£KTacT£i<; T£xviK(bv a\a)A)cr\^ K£pai<bv. 


3.1 : MsTaoyrmariCTTiic pETarpoTn),; xTircou BAZOOKA (Sleeve Baiun). 

O p£xaoyT|paxioxf|^ p£xaxpo7xf|^ ri)7ion BAZOOKA Eivai Eva psoo £^oXeii|/t]<; xriq 
av£7n0bpr|XT|<; oupirEpicpopd*; nov spcpavitjExai and xt]v a7ien0sia<; xpocpoSocia ouppsxpi- 
kou 5i7coXou )J2 ps opoa£,ovucf| ypappi). Oi tcupioxEpec avcnpodus*; cxr| oup7t£pupopd 
xou ouoxf]paxo<; ypappr^-bmoZou sivai xa psupaxa oxo E^wxspiKO xou jr£pi(3d>Aovxoq 
aycoyou xr|<; opoa^ovucru; ypappf|<; Kai r| Siaxapayf] xou 7i£5kru ,[28], 

0 opoc p£xaGyr|paxiaxf|<; KaZfmxEi Eva pspoc xxyq /xixoupyiac; xou BALUN. To BA- 
LUN pjtopsi va jiaicEi xov poLo xou pExacyppaxioxf] yia tryv £jrix£oqr| Ttpoaappoyfiq, 
O 7 icoq aKpi(3cbc; xo Koppaxi piac; ppayuKuicAxopEvrii; ypapppi; A/4 ( Synpa 3.1(p') ). Aev ei- 
vai opcog auxog o okottoc; yia xov otoho ypr|oipo7ioisixai. H icupia AEixoupyia xou Eivai r| 
psxaxpo 7 rf| xrjq pr) ouppsxpiac; o' Eva Sikxuo oe ouppsxpia f] ps aXka Aoyia rj ou^ru^r] prj 
ouppExpiKcbv Kai ouppExpiKcbv Sikxucov. EiSiKoxspa, yia xpv 7i£pi7ixco or) xou ouoxripaxog 
ypappfig-SnioAou Ttou OsAups va psAExxiooupE, r| pExaxpom) 7ipaypaxo7toui0r|KE ps xrjv 
E7tix£u^r| u\|/r|A.f|<; obv0£xr|c; avxioxaorig xou e^coxepikou aycoyou xr|<; opoa^oviKf|g ypap- 
pfiq ax; Tipog xo sSacpoc;. 'Exoi Kai o aycoyog auxog, pa£p ps xov EocoxspiKO, a7iopovcn0r|Kav 
arco xo sSacpog Kai r\ ypappf] syivs ouppExpucf] ( EyHE 0 3.1(y') ). 

01 p£xaxpo 7 r£ig BALUN SiaKpivovxai as: supsiag ipbvrig (Broadband Baiuns) Kai oxe- 
vf|g lpbvr|g (Narrowband Baiuns). Avacpopira ps xr| AEixoupyla xoug cot; p£xaoyr]paxioxEg 
Ka0opiCovxai and xov Aoyo psxaoyr|paxiopou. Ta mo ouvr|0iap£va Eivai xa BALUN 
1 : 1 cupsiac tcn\T|g xa otto la pitopouv va KaxaoKsuaoxouv av xuAUoupa xpv opoacovikT] 
ypappf] oe popcpf) 7 rr|viou. Av oxo EocoxspiKO xou 7rr|v(ou xo7ro0Exf]ooup£ Kai cpEpplxr] xo 
eupog £pbvr|g ouyvoxf]xcov 7ioAA.a7iAaoid^£xai, [28], oeA.32. H 0£copr]xiKf] avaAuor] Kai o 
oysSiaopog evo g xexoiou BALUN Eivai apKExa SuoKoAog, apKEi va oKEcpxoups oxi xo 
7xr]vio nou 0a KaxaoKEuaoxEi 0a ttpejiei va 7iapouoia^£i uvprjAr] ouv0ext| avxioxaor] yia 
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3.1 


BeAxicoctek; Kai ETiEKxdoEic; xEyviKcbv avdAuor|<; KEpaicbv. 


Eva EKxexapsvo cijpoc cruxvoxpxcov. flaxoao, peA£xp0pK£ rj AEixoupyia Evog pexaxpo- 
7iea BALUN £^£xdi,ovxa<; xiq psupaxiKEg Kaxavopsq 7iavco as pia opoa£oviKp ypappp 
( I^ripa 3.1(a’) ). 

Ta aTtotpaaiaxiKd Kpixppia £ 7 nxuxiac; xpq xppaipo 7 roipapc; BAZOOKA cog psxaoxp- 
paxiaxp p£xaxpo 7 xp<;, cxpv 7 ispi 7 iTioap xpocpoSocriag SuroAou A/2 ano opoacoviKp ypappp, 
7 to\) mo0£xf|0r|Kav Eivai xa aKoAouOa: 

i. Psupaxa: 

a. Ta psupaxa oxa cruppExpuca appsia xcov 8 uo oxcAsyciv xou SutoAou 7 ipc 7 rci 
va Eivai oyeSov iaa. 

p. Ta psupaxa axo BAZOOKA TtpsTiEi va sivai oyedov ppSsviKa. 

ii. H avxiaxaop EiaoSou TiapaAApApg ypapppg A/2 pe xeppaxuco (popxio S 1710 A 0 A/2 
7tp£7iei va Eivai g/eSov icrp p£ xpv avxiaxacrri EiaoSou opoa^oviKpg ypapppg A/2 
Kai BAZOOKA Kai x Eppaxuco cpopxio xo 1810 8 i 7 roA.o, scpoaov p xapaKxppiaxucp 
avxiaxaari xcov 800 ypappcov sivai i 8 ia. 

iii. O auvxsAEaxpg avaKAaapg icjpoq xou 8iti6Aou )J2 auvapxpoEi xpg auyv'oxpxaq 
7ip£7i£i va sivai aysSov o iSiog p£ xov auvxEAeaxp avaKAaapg icxuog xou cuaxp- 
paxog opoatoviKpg ypapppg A/2-BAZ00KA p£ 5 171:0 Ao A/2, rj p£ aAAa Aoyia rj 
rrapouaia xou aoaxppaxoc; 7tp£7i£i va Eivai apeAprsa. 

iv. To 7rs8io Eu0uypappou ouppExpiKou SuroAou )J2 upend va eye\ aye 8ov povo 0 au- 
viaxo'iaa Kai axrjv 7r£pi7txcoap xppaipoTxoipopg xou auaxppaxog opoa^oviKpg ypap- 
pric; A/2-BAZ00KA. 

Tia xr)v e<pappoyf| xcov Tiapandvco Kpixripicov Kai xrjv Kaxavopcp xr|c; Asixoapyiaq 
Kai xpg xppaipoxpxag xou BALUN 7rapax£0pKav apyik'd Ka7ioia axoiysia Oscopiag, yia 
xi] ypappp pExacpopag Kai EiSuca yia xrj PpaxuKUKAcopsvp ypappp A/4, xo ETnSsppiKo 
cpaivopsvo Kai xrjv cwoia xpg acruppExpiag axiq ypappsq psxacpopdg Kai xig KEpaiEg. 
ETriapg, 7rpaypaxo7roip0pK£ Kai 0£coppxiKp avaAuap svog SuroAou cxaaipou Kupaxog 
a7ro dTxovpri aKxivoPoAiag Kai avxiaxaapg Eiao8ou. 

Me pdarj xp 0£copia 7rou 7tapax£0pKE, aKoAou0pas xo axa8io xpg npoaopoiooapg 
Kartoicov auppaxivcov povxsAcov. H UTroAoyiaxucp pfiAsxp 7rpaypaxo7roip0pK£ ps xo 7 tpo- 
ypappa Ae7txou auppaxog, xo ottoio PaaiCsxai axp ps0o8o xcov po7rcbv Kai p £7riAoyp xou 
api0pou xcov xpppaxcov yia xo kcx0e povxsAo, ps okotio xov TtpoaSiopiapo xou PeAxi- 
axou api0pou yia xp ccoaxp Asvroupyia xou auaxppaxog, ps xo 7ipoypappa CONVER, 
xo 071010 auvxdy0pK£ as fortran Kai basic. To ppKog xcov xpppdxo.iv enpene va TtAppsi xo 
Kpixppio 8iaip£opq xcov povxsAcov oe xpppaxa(d, <A74), a7rapaixpxp 7tpou7r60£ap yia xpv 
Ecpappoyp xpq pE0oSou xcov poncbv Kai ttio auyK£Kpip£\'a yia xov u7toAoyiapo xcov 81710 - 
Aikcov peupaxcov. O api0poc; xcov xpppaxcov au^avoxav pcypt va E7iix£u%0£i cpaivopEviKp 
auyKAiap, SpAaSp psypi o puOpoq aucpapq xou aTroxsAEapaxoc; va apyjasi va psicovExai. 
Me Paap xcov Siaypapaxcov rpc; avxiaxaapg EiaoSou auvapxpaEi xcov xpppaxcov yia xo 
Ka0s povxeAo, £7iiA£y0pK£ o KaxaAApAot; api0po<;. EvSeikxiko p Sia8iKaoia auxp Tipay- 
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Mexaoxppaxioxpq peraxp 07 xf|<; xfmou BAZOOKA (Sleeve Baiun). 


3.1 


paxo 7 ioif) 0 pKe yia xpeiq ecpappoyeq ouppaxivcov povxeZcov, [28], oeA.. 72-74: xo povxeAx) 
xcov 4 ouppaxcov pe 44 xpppaxa Kai 25 oppeia, xo povxeA.o xcov 6 ouppaxcov pe 64 xpp- 
paxa Kai 35 oppeia Kai xo povxeZo xcov 8 cruppaxcov pe 84 xpf|paxa koi 45 oppeia. H 
eicxeveaxepp peAixp eyive yia xo povxfZo xcov 6 cruppaxcov. H auyvoxpxa Xeixoupyiaq 
xou pxav 1 125MHz Kai (3aoei auxpq 7 tpaypaxo 7 ioip 0 pKe pexaPoAa) xou Afiyou xpq e^coxe- 
puepq 8 iapexpou D 0 7 Tpoq xpv eocoxepiKp Siapexpo D, xou BALUN, xpq a 7 i 6 oxaopq xou 
SutoXou a 7 to xpv opoai;ovucp ypappp Kai xov pexaxpojtea Kai xou ppKouq xou 5ur6A.ou. 

Ecpappoqovxaq xa Kpixppia Ttou 7 tapaxe 0 pKav 7 tapa 7 idvco, 7 tpoicu 7 txouv xa aKoA.ou0a 
oupjiepdopaxa: 

i. Peupaxa: 

a. To rcpcbxo Kpixiipio iravoTtoieixai yia xo povxeAo xcov 6 cruppaxcov 7 tou peAe- 
xf|0pKe pe Kpixppio ppKOuq 0. lA.fi ^ 10 ^ [28], oeA. 103. 
p. Flaipvoupe eva xpppa xou ouppaxivou povxeAou 7 tou avpKei axo BAZOO- 
KA Kai UTtoAoyi^oupe xp peupaxucp Kaxavopp, [28], oeA.104. ripaypaxi xa 
peupaxa oxo BAZOOKA eivai oyeSov ppSevucd oupcpcova pe xo avxioxoiyo 
Kpixppio. 

ii. H avxioxaop eicroSou opoa^ovuepe; ypapppq AA2 Kai BAZOOKA pe xeppaxuco 
cpopxio 5i7toAo A/2 xeivei va 7tApoiaoei xrj 0ecopr)xiKfi ,[28], oeA.105. To 7tpaypa- 
xiko xpq pepoq xauxi^exai pe xo OecoppxiKO oe pia eupeia Ttepioyp ouyvoxpxcov 
(1050-1 150MHz) yupco arco xpv Kevxpucp ooyvorpxa xcov 1 121 MHz. AvxiOexa r| 
avxioxacrri eiooSou TtapoZApApq ypapppq A72 Kai xeppaxuco cpopxio xo i§io 8i7to- 
Ao Ttapouoia^ei epepaveiq avcopaAieq ouvapxfioei xpq ouyvoxpxaq. H ave7U0uppxp 
oup7tepicpopd ocpeiZexai oxpv aouppexpia xpq opoa^oviKpq ypapppq rj oitoia 5p- 
pioupyei Kai TtpoflAppaxa Ttpooappoypq, acpou p a7t6icAiop xpq avxioxaopq eiooSou 
ano xrj yapaKxppioxucp avxiaxaori xpq ypapppq (750) eivai 7toAu peyaAp yeyvoq 
ttou 0a 5cboei evav peyaAo Aoyo oxaoipcov Kupaxcov (SWR). Ooxoao, yppoipo- 
7 toicovxac; eva cruvxoviopevo 8i7toAo coq cpopxio ox o ouoxppa p a7toKAiop xpq avxi- 
oxacrpq eiooSou xou ouoxppaxoq opoatovuepq BAZOOKA pe xo SirtoAo }J2 ano 
xiyv avxioxoiyp Oecoppxucp peicbvexai oppavxiKd eiPiKci ooov aepopa xo cpavxaoxiKO 
pepoq, [28], oeA.89. 

iii. O cruvxeAeoxpq avaKAaapq layuoq xou SutoAou )J2 ouvapxfioei xpq cruyvoxpxaq 
eivai ayeSov o i8toq pe xov ouvxeA^oxp avdtcAaopq loyuoq xou ouoxppaxoq opoa- 
^oviKfiq ypapppq A72-BAZOOKA pe 8ijroA.o A72 oe cruvapxriori pe xr| ouy\'6xiixa 
yia xa Siacpopa ppicri 8i7ioA.cov ttou e^exaoxriKav, [28], oeZ.94-97. 

iv. H cp ouvioxeboa xou 7te5iou xou ouoxppaxoq opoa^ovucfiq ypapppq A72-BAZOOKA 
napouoiciCei peyaZuxepp peicoor| a;i6 xpv avxioxoiyp xou cruoxppaxoq opoacovucpq 
ypapppq pe 8i7ioZo A72, [28], aeA.,78, 81, 86. 

Aqi^ei va oppeuo0ei 6 x 1 avacpopiKa pe xo Kpixppio looxpxaq xpq avxioxacrpq eiooSou 
7 tapaA.A.pA.pq ypapppq 7J2 pe xeppaxuco cpopxio 8 i 7 toA.o XJ2 pe auxpv xou cruoxppaxoq 
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3.1 


BeAxuooei; kcu £7i£Kxda£x; xe^vikcov avdAuori; KEpaicbv. 


opoacovuai; ypappp; us BAZOOKA kcu xEppaxuco cpopxio xo ( 8 io 81710 A 0 , xo 06pa 
cdpou; ;cbvr|; AEixoopyia; xou BAZOOKA sivax Axyoxcpo auoxripo axpou 7 iapaxr|poupE 
ar|pavxiK£; otiokAxctei; xcov jrapaTidvco avxxoxdoEcov EiaoSou koxco otio xa 800MHz, [28], 
as A 99. To Kpnrqpio ekexvo tiou exvoi xo mo TiepxopioxxKO acpopa xo 7ie8xo xou aucxf]paxo; 
opoa£,ovxicr|; ypappp; ps BAZOOKA ps xo 81710 A 0 A72. 

Eupcpcova pe xov (3a0po iKavo7ioxr|or|; xcov napanavco Kpxxr|pxcov 07x6 xx; Sxacpops; 
7xapaAAay£; xou BAZOOKA TipoxEivoups xo povxsAo: 

• Akxxvo auppaxo; aycoyou: a= 1.34mm. 

• Aycoyoi 07x6 xoAko, sx8xkt|; aycoyxp6xr|xa;: 5.7 x 10 7 mhos/m. 

• OpoacoviKfj ypappp /apaKxr|piGxiKf|; avxioxacrr); 750. 

• M£xaoyi]paxxoxf]; pexaxpo7ni; xutiou BAZOOKA Aoyou SxapExpoov: Do/D,=2.4. 

• Oopxxo: ZuvxoviapEvo SxtioAo A/2, 07x60x001] ; and BAZOOKA 4a. 

• Mf|Ko; BAZOOKA: A/4. 

Xpx]Gipo7ioxcovxa; xo 7iapa7xdvco povxsAo pTiopoups va 7ioup£ 6x1 TipaypaxoTioxExxai £^a- 
Aevvpri xrjq av£7ii06pT]XT|; csup7i£pupopd; 7:00 Epcpavi^Exai 07x6 xr|v O7i£u0sia; xpoxpo8oaxa 
cruppExpiKod 8x7ioAou 772 p£ opoa^oviKX] ypappi], 671001; Eivai xa psupaxa axo E^coxEpiKO 
xou TiEpi.pdA7.ovxo; aycoyou xp; opoacoviKi]; ypappp; kox p Sxaxapaxp xou 7 ie8iou. 
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MsxaaxiU lcma ' n K pexaxpOTniq ximou BAZOOKA (Sleeve Baiun). 


3.1 



(a') napdaxacrri Siacpopcov psupaxuccov Kaxavopebv 
ypapprig-SutoZox). 



((3’) Mexaxpojxeaq BALUN-BAZOOKA. 



(y 1 ) Aeixoupyla BALUN-BAZOOKA. 


Zyiipa 3.1 : £ikrxr|pa opoa^ovucr|<; ypappf)<; |i£ BAZOOKA Kai xeppaxiKO (popxio 8i- 
jxoZo }J2. 
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3.2 


BeAticbaEig icai £7i£Kxdo£ig XEyvoccov avd/aiopg KEpaicbv. 


3.2 : BeLticoop rpg 5ia5iKaaiag pELETqg auppEx-piKcbv KEpaicbv. 

T evuca oi 7i£pioo6x£p£g p£?Tx£g KEpaicbv aayoAoovxai Kata Pdop p£ to tteSio oktivo- 
po)aag xoog. Flapoka aoxa apEoo 0£copr|TiK6 Kai TtpaKiiKO Ev8iacp£pov rcapoooidCEi Kai 
Eva czaao peycOog xcov KEpaicbv to otioio yapcxKxppigEi xp oopTiEpicpopa todc cog oxor/yda 
KUKAcbpaxog ui|/pA.pg ooxvoxpxag. To p£y£0og aoxo Eivai r| i81a obv0£xp avxioxaop piag 
KEpaiag p p apoi|3aia ouvOsxp avxioxaop yia xriv TiEpiTixcoop 8do KEpaicbv. H oppaoia 
xcov Ttapajrdvoj obv0£xcov avxioxaoEcov Evvai Ttoko psydAp yia to JipoPApua xpocpoSooiag 
KE.paiac p oxoiysicov oxor/EioKEpaiag. Eciaou ooPapog Eivai o u7io/..oyiap6g xpg o6v0Expg 
avxioxaopg oxav p KEpaia ZEixoopyEi cog SsKxpg. 

napoXa aoxa, o OECoppxiKog ojtoXoyiopog xpg apoipaiag odv0£xpg avxioxaopg petard 
Kspaicbv sivai TroXoTtZoKog Kav 7tpoKU7ix£i and xr| Loop SuAcbv oZoKAppcopaxcov. Tva xov 
Xoyo aoxov, Eivai 7ipoxip6x£pr| p yppap KaxaAZptaov jipoypappaxcov a e pAEKxpoviKO 
UTioAoyioxp TrpoKEipEvov) va D7ioAoyiaoi)p£ xp obv0£xp avxioxaop, [29], 

ApyiKcx, 7vpvv oovxayjM xo 7ipoypappa too PeXxicovei xp SiaSucaoia ojroAoyiopob xcov 
KEpavcbv Kav 7tio ouyKEKpvpEva xpv i8ia Kav apoipava avxiaxacrp, 5o0pK£ p 0£coppxiKp 
Sianmcoop xpg SiaSucaoiag aoxpg. H ooyKEKpipsvp 0Ecopia pcxaiCExai axov OTOXoyiopo 
apovPaicov avxioxaoEcov pExagd povotoXcov p 7uo ocooxa pExago xpppaxcov. MEXExcovxag 
xp yEcopExpucp Sidxagp xcov xpppaxcov Jipoxd0pKav XboEig psicoopg too ypovoo ekteXe- 
opg xpg SiaSucaoiag OTOXoyiopob xpg apovPalag crdv0£xpg avxioxaopg. 

Me (3dop xo 7tapa7idvco 0£coppxiKO U7i6Pa0po oovxayOpKE xo 7ipoypappa ZCALC as 
yXcbooa Fortran Visual Workbench (version 1 .00), xo onoio Paoi^Exav oxpv OTiopouxiva 
OTOXoyiopob too Trivara xcov avxioxaoEcov too Trpoypappaxog Richwire. FIpoKEixai yia 
dva XEixoopyiKO Kai 7ito yppyopo rcpoypappa xo otvoio (SeXticovei xov ypovo too Pyaivouv 
oi xipdg too TiivaKa aoxod. To rcpoypappa ZCALC sivai KaxaXXpXo yia yppap, oxig 
7i£pi7rxcbcj£ig psXixpg piag Sidxacpg KEpaicbv oe SiacpopEg aoyvoxpxEg. 

To npoypappa ZCALC EcpappooxpKE oe xpEig SiaxagEig KEpaicbv oi 07ioi£g Epcpavi- 
Codv svxova axoiyEia yEcopsxpiKpg aoppsxpiag, p£ okoto va e^etootei p op06xpxd too. 
H 7ipcoTp TOpurxcoop pxav pia auoxoiyia 5 SuroXcov )J2 xoTO0£xpp£va TiapdXXpXa xo cva 
oxo dXXo Kai os pncpp a7iooxuop pExagd xoog (Xyppa 3.2) , p SEoxspp dva opOoycoviKO 
7rZ£ypa p£ sva 8i7ioA.o X/2 xo7to0£xpp£vo pdoa os auxo (Zyppa 3.3) Kai p xpirp pia op0o- 
ycoviKp oyapa p£ ETiiopg sva SItoZo XJ2 xotioOetppevo oxo EocoxEpiKO xpg (Zyppa 3.4). 
H ooyvoxpxa ZEixoopyiag xcov xpubv Siaxa^Ecov pxav xa 300MHz Kai p pEAExp xoog 
7rpaypaxo7ioip0pK£ yia sva Edpog oux\'oxpxcov 100-900MHz ava 10MHz. 

ZoyKpivovxag Kai yia xig xpEig TtEpurxcboEig KEpaicbv xoog ypovoog EKXEXsopg too 
ZCALC Kai xou Richwire, [29], oeA.,4-4, 4-8 Kai peA^xcbvxag xa Siaypappaxa xpg avxi- 
oxaopg eiooSoo oovapxpoEi xpg ouyvoxpxag, E^ayOpKE xo oupTrspaopa oxi o pEZxioxog 
XPdvog to xcov oovoX.ikcov imoAoyiopobv too 7ipoypdppaxog ZCALC Egapxdxai a 7 ro xoog 
£Cpg Trapdyovxsg: 
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:siu\&3 . ee duth <J- 

lyripcc 3.2 : H 5iaxa^r| 5 Surotaov axo xy £7ri7t£8o. 



Syfifia 3.3 : H Siaxa^ri tod /x7rxod 7iXiypaxo<; |xe xo Sitto/.o axo EocoxEpiKO xou oxov 
Xcbpo. 


• xov ouvoXiko apiGpo oi>xvoxf|xcov, yia xiq otohec; £jnxr| 0 r|K£ and xo 7ipoypappa va 
p£>xxriGEi pia Oiaxacr) KEpaio'jv 

• xiq y£cop£xpiK£<; ouppExpiEc; Ttou jrapouoidCc x| Sidxacrj. 

Zxiq TtEpiTixcboEn; Ttou o api 0 p 6 <; xcov ooxvoxf]xcov f]xav piKpoc; r] oi yEcopsxpiEi; xr|<; 8 ia- 
Tacr\q 7dyzq fj auvsPevav kui xa 8 uo, xoxe o PeA.xioxo<; ypovoc to ECapxoxav koi and 
SsoxEpEuovxEt; 7rapdyovx£<;, oi 0710101 yEvuca 5 ev 7 tai^ouv crripavxiKO poA.o. Auxoi oi ?ia- 
pdyovxEq f|xav: 

• o ypovoq oiKoSopriar)*; xou Por|0r|xiKou mvciKa [SPCL] 

• o ypovot; a7io0r]K£uoT|<; xcov apoiPaicov avxicxaoEcov 7tou TtpoEiaraxav ano xiq utco- 
pouxiv£<; GGS, GGMM, oxouq 7uvaKE<; [PQll], [PQ12], [PQ211], [PQ22], 

• o xpovoq xcov evxo^cov avxiKaxdoxaar|(; yia xa ox oiyda xoo 7tivaKa [z], xa ojcoia 
f)xav i8ia ps Kajioia r|5r| uTtoXoyiopsva. 
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3.2 


BeXticoctek; kcu ETtEiccdoEic; TEyvoccov avaXocny; KEpoacov. 



lyjipa 3.4 : H OidxacT] rqq pETaXXucr|<; aydpaq (is to 81710X0 oxo eocdtepiko too cttov 
Xtbpo. 


Atio xa Tiapajrctvo) ylvETai (pavspo on, oao TtepiaooTepsi; f|Tav 01 croyvoTriTEc; cnq 
07ioi£<; £7rpe7i8 va p£X£TT|0£i pia SiaTa^rj K£paicbv, Ka0co<; Kai 01 yscopETpncEg ooppETpisq 
Tioo ao-ni 7tapooaia^£, tooo 7uo aTiOTEXEopaTiKTi yivoxav T) 7rpoT£ivo|i£vr| 8iaSucaaia 
OTToXoyiapcbv too Tipoypdpponxx; ZCALC. 
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K£(pa)caio 4 : ovcrroixuov. 


4.1 : Eicaycoyiv 

Ixo KscpaA.aio avxo ava/.6ovxai Kai 7tapouaidtovxai oi p£xa7ixuxiaKE<; SiaxpiPeq 7tou 
EK7iovfi0riKav aiio xrjv Ep£uvr[xiKii opa8a KEpaicbv xox> A.I~I.0. Oi 8iaxpiP£<; ai>x&; Jtpay- 
paxEdovxai 0Epaxa 7rou axexi^ovxai p£ auaxoixiei; KEpauov Kai pE^xodvxai 0£paxa onax; 
t| xpo(po5oaia auxcbv Kai 8iaypappaxa aKxivopoWac; avaaxripaxt^opEva f\ prp 

4.2 : np6TD7T£q av)aToiy v i£q KEpaicbv. 

Zuaxor/jEq ovopa^ovxai SiaxaqEn; £7up£poi)i; KEpauov - axoixeicov pE auaxExicpEva 
yecopexpik'd r| Kai pXEKxpiKd xupaKxtipioxiKa. Ta EnipEpouq axoixeia piac auaxoixia<; 
p 7 top£i va Eivai o7ioiaa8fi7iox£ popcppt;. Av xa axoixeia auxa Eivai su0i)ypappa xoxe r| 
auaxoixia Ttou ouv0exouv ovopa^Exai Luaxoixia EuOdypappcov KEpauov (X.E.K.). Av 
ettuiAeov xa axoixeia xr|q auaxoixiag sivui napalXr\Xa xoxe avaipepopaaxE ae luaxoixieg 
napdXA.ri?ai)v Ei)0uypappcov Kspaicov (X.n.E.K.). Av 8e xa axoixeia Eivai Kai iSiou 
priKOix; xoxe op icon p£ xu; Zx>axoixie<; Iacov koi napdAAx|A.cov EuOuypuppcov KEpauov 
(I.I.n.E.K.). Ato xt]v XE^euxaia Karriyopia EvSiacpEpov 7 iapouaia^oov oi Eu0dypapp£<; 
Opoiopopcpsq Euaxoixie<; (E.O.E.), oi otioiec; koi p£A£xf)0riKav EKXEVEaxspa. 

Oi Ex>0Tjypap|i£<; OpoiopopcpEq Luaxor/ie^ (E.O.I.) xapaKxr|pi^ovxai a7ro xiq £7rniAiov 
aov0riK£<;: 

i. Oi SiaSoxvKEq 7rr|y£c; PpiaKovxai mxvco axr|V i8ia £X)0£ia. 

ii. H a7ioaxaari pExa^u 8ia8oxiK(bv 7xr|ycov Eivai axa0£pr]. 

iii. To nkaxoq xou Xoyou xcov pEupaxcov Eivai iao p£ xrj pova8a. 

iv. H Siacpopa (paar|<; xcov pEupaxcov pexacu 8ia8oxiKiov Txpycbv Eivai axa0£pr|. 

O axeSiaapoq xcov EOS ps Ka7i:oia £7n0upr|xd xapaKxr|piaxiKd axo Siaypappa aKxivopo- 
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4.2 


MsSsxr| auaTOiyubv. 


liaq sivai oxexiKa sukoXoc; Kav 7 ipaypaxo 7 roieixai STnXsyovxac; xa KaxaAlr|Xa 7 tA.dxr| Kai 
cpaasic; yia xa cixotysia ttou xic; a/jipaxic^ouv. Oaxoao, p xpocpo8oxr|af| xouq 8ev sivai 
xo 1810 suKoXrj. Y7rdpxouv Siacpopa auaxppaxa xpocpo8oaia<; xcov EOS, xo a7ik)uaxspo 
and xa OTioia sivai xo auaxiypa pia<; ypapppc; psxacpopag. Oi EOS ps xpoipoSooia xr) 
8idxa^r) piac; ypapppq pexacpopdq pxav xo paaiKO avxucsipevo psSsxr|<;. Y7tapxouv Kai 
alia cuaxr|paxa xpocpo8oaia<; xa OTioia avacpspovxai 7 i 8 piSr| 7 ixiKd, O 7 rco<; xa auaxiypaxa 
avoixxod auppaxot; (Openwire line), [30], asS.1-7,8 Kai xaivicbv, [30], asLl-9,13. 

EvSiacpspov, oticoi; Ei7iaps 7rapajtavco, 7iapouciaas p Sispsuvpap xpq Suvaxoxpxaq 
a^sSiaapou, avdSuapc; Kai KaxaoKsnp^ EuOuypappcov Opoiopopcpcov Suaxoixicov pe xo 
a7rXouaxspo Suvaxo auaxppa xpocpo8oaia<; piag ypapppq psxacpopag. ITpcbxo oxaSio, Soi- 
ndv, pxav p AvaAuap xp<; 7iapa7iavco Siaxadpy; xpocpo8oaia<; yia EOS 2, 3 Kai 4 8m6Scov 
Kai yia anoczaoeiq U2 Kai 0.375A. psxagj xouc; (Sxppa 4.1 (a')). H E7riAuar| 7tpaypaxo- 
7ioip0pK£ pe xrj xppap Si0upcov yia xiq ypapps<; psxacpopaq Kai n-0upcov yia xo auaxppa 
n SittoScov, omoi; TiposKuips ajio xo auaxppa xp<; peOoSou xcov po7icbv (S^ppa 4.1(P')). H 
ecpappoyn xcov aysascov xpq AvaAuxiKp<; £7riA.uap<; oSpypas os 8iaypappaxa xou Xoyou 
xcov psupaxcov yia Siacpopsi; 7ispi7rxcbasic;, [30], oeX.,2-7,9, 2-15,18, 2-27,31. H 8ia8iKa- 
oia auxfj, yia ^oyouc; suKoAiac;, 7tpaypaxo7toip0pK£ ps xrj popOsia svo<; 7ipoypdppaxo<; 
Tion ouvxaxOr|KS as Visual fortran. 

Mexa xa avaAuxucd a7ioxsAiopaxa, a (pod sysi sjnlsysi ps Paop xo AvaXuxiKO povxeSo 
pia asipa and auaxoiyisi;, aKO?iou0pa£ xo oxa8io xpg Flpoaopoicoap^ pe xo Ttpoypappa 
Richwire, xo orcoio paaiCsxai axp peOoSo xcov poTtcbv. EvSsiKxiKa r] SiaSiKaaia auxp 
7ipaypaxo7toif|0riKS yia pia EOS 3 SmoScov, xa OTioia aTisyouv psxacu xouq a7r6axaari 
0.375^. Kai xpocpoSoxouvxai pe pia ypappp psxacpopdq (Sxppa 4. l(y’)). Ms Paari T0 ^po- 
ypappa auxo 7ipoa8iopiaxr]Kav, 01 PsXxiaxsi; Tiapdpsxpoi, yia xk; oTioisg p aTioSoap Kai 
r) aup7ispi(popd xpc; sivai iKavo7toipxiK£(;. H Kupioxspp 7tapdpsxpo<; sivai o apiOpoq xcov 
xpppaxcov axov 071010 Siaipsixai xo povxeXo. To pf|KO<; rcov xpppaxcov 7ips7isi va TrArypsi 
xo Kpixfjpio Siaipsapg xrp; Kspaia<; as xpppaxa(d, <X/4), a7iapaixrixr| 7ipou7i60sap yia 
xiyv scpappoyf) xpc psOoSou xcov po7icbv Kai 7110 ouyKSKpipsva yia xov imoSoyiapo xcov 
SuioSikcov peupaxcov. E7iiap<;, p sSayiaxp xipfj xoug 7rps7isi va sivai psyaSuxspp a 7 ro xo 
8i7i/.daio xp<; aKxivai; xou auppaxog (d„„„ >2a). O api0po<; xcov xpppaxcov aucavsxai 
psypi va ETUXEUxOei cpaivopsvncri auyic^iar|, 8riSa8ri psxpi o pu0poq au^r|ari<; xou a 7 ioxe- 
Ssapaxoq va apxiasi va psicbvsxai. Ms Paarj rrj psxaPoXp tt |<5 avxiaxaarji; siao8ou Kai 
xrp; Kaxsu0uvxiKoxr|xaq ouvapxf|asi xcov xpppdxcov, [30], asX.,3-3,4, E7iiAsx0r|KE o KaxaX- 
A-iyAocg apiOpog (86 xpppaxa). AKoSouOrjas Kai STriPepaicoxncf) auyKpiar| xcov avxiaxoi%cov 
aTioxsSsapdxcov AvdA.uar|<; Kai ripoaopoicoari*;. 

Msxa xpv s7iaA.fi0suari rry; op0oxr|xa(; xou axaSiou flpoaopoicoariq, £7iEKxd0r)K£ r| 
ypr)aipoxr|xd xou axi] Ttpoaopoicoari 1 1 ettui^lSov povxsXxov, xa 07ioia KaxaaKsudaxr|Kav 
Kai psxpf|0r|Kav axov avr|%coiKO OaSapo xou spyaaxr|piou. Oi KaxaaKsusq auxsq yojpi- 
axr|Kav as rpsiq paaiKsq opaSsq: A, B Kai C. Tpv opaSa A anozelodv auaxoi^ist; 2, 3 
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npotu7ie<; ouoxoixiec; Kepaicbv. 


4.2 


mii 4 SmoXcov pe KOivq xqv aircSoxaoq pexa^u xcov SmoXcov. Tui xqv aKpiPeia peXexq- 
0qrav xpeic; ouaxoixfeg 2 SuroXcov, pia 3 8 ut 6 Xcov Kai pia 4 SnioXcov, yia xic; OTioieq q 
a 7 rooxaaq pcxa^u xcov SiaSoyiKcov SmoXcov qxav 8.8cm(0.375X), q ypappq pexacpopac; 
axa 200Q, e\'tb q KaxeuBuvoq peyioxq<; aKxivoPoXiaq epcpavi^oxav oxov a^ova xqq oo- 
axoixiac. Tqv opa 8 a B aJtoxeXouv 8 uo ooaxoixieq 2 SmoXcov pe xapaKxqpiaxiKo oxi q 
KaxeuOovoq peyioxqq aKxivopoXiac; eivai oe KaxeuOuvaq SiacpopexiKq xou atova. Tqv 
opaSa C a 7 ioxeXouv xpeic; ctuoxoixie<; 2 SuxoXcov pe xpqaq xo 7 icopevcov ypappcbv pexacpo- 
pd<;. Oi ypappec; ruTicbOqKav navco oe nXaKexa FR-4 mi xpqaipoTroiqOqKav 5uo eiScbv 
a 7 ro auxeg: q ypappq opoejxineScov xaivicbv Kai q ypappq ^euyoog xaivicov. TeXoq, imdp- 
Xei Kai q oooxoixia D 3 SuxoXcov. 

Tia X 115 Xouxe<; oooxoiyiei; tiou 7 ipoaopoicb 0 qKav aKoXou0q0qKe aKpiPcix; q i 8 ia pe0o- 
SoXoyia. AmXouOei evaq jxivamq pe xov api0po xcov Koppaxicbv tiou e 7 riXey 0 qKe yia m0e 
pia ouaxoiyia. Oi ouoxoixiet; xq<; opaSaq C 8 ev TrpooopoubOqKav, m0cb<; xo Richwire 8 e 
p 7 iopei va 7 tpoaopoicooei Tiapa povo ouppaxiva povxeXa x m P^ TT 1 XPH 01 ! 8 iqXeKxpiKou. 


Opa8a # luoxoixia 

ApiOpoq Koppaxicbv 

A# 1 i 

50 

A# 1 ii 

50 

A# 1 iii 

50 

A#2 

52 

A#3 

86 

B#1 

50 

B#2 

74 

D 

72 


'OXa xa povxeXa axeSidoxqmv, avaX60qmv, 7ipooopoub0qKav Kai mxaoKeuaoxq- 
Kav cxq auxvoxqxa xcov 1 1 1 1MHz, Gxqv OTioia xo pf|Koq xupaxot; eivai X=0.27m. H 
xipq auxq e 7 iiXeyexai ejreiSq xo 7ip6xo7io a7ioXaPq<; jxou eivai xo7ro0exqpevo oxov avq- 
XCOiKO OaXapo xou epyaoxqpiou xcov Kepaicbv, co<; Kepaia Xqi|/q<; yia xiq pexpqoei<;, ei- 
vai mxaoKeoaopevo ox a 1 1 1 1MHz. E7rioq<;, yia xq ouyKeKpipevq ouxvoxqxa Xeixoup- 
yiag q aKxiva xoo ouppaxo<; eivai a=0.001m, q xipq xq<; 07ioia<; 7iXqpei xo Kpixqpio 
Xe7ixoxqxao( a < 0 . 0 1 X.) . 

Me Paoq xq ypacpiKq peOoSo oyeSiaopou EuOuypappcov Opoiopopcpcov Euoxoqpcbv, 
q ojtoia SiSa^xqKe oxa pa0qpaxa xcov Kepaicbv, p7topoupe va oyeSiaooupe pia opoiopop- 
cpq ooaxoixia N oxoixeicov pe Ka7roia ejxiOupqxd xapaKxqpioxiKa oxo Siaypappa xou na- 
payovxa Siaxacqq. LuvqOcoc; eixiOupodpe va opiooupe pia mxeuOuvoq peyioxou Kai pia 
mxeuOuvoq pqSeviopou. Me acpoppq auxo uXo7roiq0qKe eva oXoicXqpcopevo 7rapa8eiypa 
ZxeSiaopod, Ava/aioqt;, Ilpooopoicooqi;, KaxaoKeDt'^ Kai Mexpqoqg piaq EoObypappqc; 
Opoiopopcpqc Eooxoixiaq Kai 7110 ouyKeKpipeva xq<; ouoxoixiac; D. H oooxoixia auxq 
oxeSiaoxqKe ooq e^qq: 0eXape o Ttapdyovxaq 8idxacq<; xqq va exei pqSeviopo oxq ycovia 
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4.2 


MeAirr| cmoxoixicbv. 


45° Kai peyioxo orr| ycovia 135°, onoxe xeAnca PpeOr|K£ on anoxeAeixai ano 3 5inoA.a A/2, 
tu onoia aneyonv pexa^n xonq 0.5A Kai r| ypappf| pexacpopd<; eivai axa 2000. H cruxvo- 
xr|xa KaxaaKenr|(; Kai arriv nepinxcoar| auxi] eivai 1 1 1 1MHz, evcb rj ypappp pexacpopai; 
non xpocpodoxei xa 5inoAa eivai ava8mAxopevr|, [30], oeA.5-7. 

Ta yeviKa anpnepaapaxa eivai oxi r) anyKAicrri xcov anoxeAeopaxcov xod avaAnxiKou 
povxeAon, xpc npoaopoicoor|<; Kai xcov neipapaxuccbv pexpfiaecov pxav ano aveKxi] eco<; 
noAn iKavo7roirixiKf|. Oi onoia; anoKAiaeiq xcov neipapaxiKcbv anoxeAeopaxcov ocpeiAov- 
xai KDpiox; oxi; onoiec; aouppexpiet; Kai axeAeie<; xcov neipapaxiKcbv KaxaoKencbv. To 
aripavxiKoxepo oupnepaapa opcoc eivai Oxi eyive ecpucxot; o oyeSiaapd;, rj ocvdAnar|, r| 
7cpooopoicooT|, r| KaxaoKenfi Kai r) pexpr[GT| pia<; opoidpopcpry; ooaxoixia; xpubv 5mo- 
A.cov pe noAd iKavonoir|xiKd anoxeAeopaxa, napeyovia; exoi xr| Sovaxoxrjxa va eqayonpe 
KaOe cpopa xa yapaKxripiaxiKd non emOnponpe avaAoya pe xiq ecpappoyeq non 0a eyouv 
axe; aoruppaxei; eniKOivcovieq. 
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(y') recoiaetpia. 


Xxqpa 4.1 : Eu0uypap|ir| Opoiopop(pr| luaioiyia 3 8ur6taov. 
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4.3 


Medexp ouoxoixicbv. 


4.3 : Huoroixtei; Kepaicov Avaa/ripaTi^dpevou AiaypappaTog AktivoPoXio^. 

luoxopaEc; Kepaicbv AvaoxppaxRppevoo Aiaypappaxo<; AkxivoPo/daq ovopdcovxai 
8 iaxd£ei<; Ercipepooq Kepaicov - aioiydcDV (evepycbv Kai jrapaoixiKcbv), pe xpv Evakko- 
yf| xcov OTioicov Sppioopyoovrai SiacpopexiKa Siaypappaxa aKxivopo?aa<;. EiSiKoxepa, 
npoKeixai yia piKxeq ouoxoixiec;, nou pnopodv va pexaPaAlouv xo Siaypappa aKxivoPo- 
?dac, Kai va oxpecpoov xo tcdpio peyioxo rcpog £7ii0oppxe<; Kaxeo0uvoei<;. FlapouaidCoov 
iSiaixepo evSiacpepoov 816 x 1 STaxiiyyavouv KaXdxepp KaAoyp ava ndoa oxiypp. Mopcpec; 
piKxcov ouoxoixicbv pe Si 7 roA.a peXexp0pKav oe npopyoupEvp SinXcopaxucp epyaoia, [15]. 
'Eyovxaq Tidpei UTtdyp xa anoxeAeopaxa xrjq epyaoiat; aoxpq, xo 0epa £7i£Kxd0pKE oxr] 
08(dpr|crri xou npoP^ppaxog xpocpo 8 oola<; xcov SuioXcov pe ypappeg pexacpopat;, [31]. 

Apyikd 7tapax£0r|Kav Kanoia axoiysia Oecopiaq, yva xr| ypappp pexacpopac; Kai eiSim 
yia xr| Siodppaxp, yia xo Sinota) oxaoipou tcupaxoc; and anoi|/p aKxivoPo?aa<; Kai yia xk; 
apoiPaie*; avxioxaoeu; pexa^u Sinokov, anapaixpxa yia xr|v Kaxavopop xpq avxipexcbni- 
opg tod npopXppaxoc; xcov piKxcbv ouoxoixicbv pe ypappet; pexacpopaq. EnmEeov 8 o0tik 8 
Kai pia yevucp nepiypacpp xcov ouoxoixicbv. 

Me Pacrri xp 0ecopia jioo napaxe0pK£, aKoA.ou0poe p AvaAuop xcov piKxcbv ouoxoixicbv 
7iavco oe ypappp pexacpopd<; Kai oe xpla pppaxa peXdxp^, peoa and xa oiiola oxa 8 iaKd 
yivexai (pavepoq o xponoq avxipexcbniopq xoo yevucou npoP>Y|paxoq. Oi piKxeq ouoxoi- 
Xiet; anoxeXouvxai xooo and evepyd, ooo Kai and napaoixuca SinoXa. Ta pev evepyd 
auvSeovxai aneu0ela<; navco axoo<; aycoyodq xp^ ypapppq, xa 8 e napaoixoca 8 ev eyouv 
aycoyipp ouv 8 eop pe xp ypappp. Ta napaoixiKa 8 inoA.a pnopei va exouv xou<; aKpo- 
8 eKxe<; xooi; eixe avoi/xoicoKlcopevoot; eixe pp ayu ko kAco pevouc;, onoxe xo Ka0e SinoAo 
xp<; aoxor/iaq propel va PpiaKexai oe xpeic; Kaxaoxaoeiq: evepyo, avoi^xotcutcXcopevo Kai 
PpaxoicuKAxopevo, [31], aeA.,2-2. To npcbxo Pppa peAexpg eyive yia piKxp ouoxoixia 4 
SmoAcov pe 2 evepyd, 1 avo lyjo ku xlcopevo Kai 1 PpaxuicuicAcopevo SinoAo, [3 1 ], oeA.2-4, 
xo 8 edxepo yia ouoxoixia 2 8 inoA.cov pe 1 evepyd Kai 1 avoixxoKUKAcopevo (E^ppa 4.2(a')) 
Kai Kupieq 0upe<;, [31], oeA.2-11 Kai xo xpixo yia ouoxoixia 5 8 inoAcov pe 2 evepyd, 1 
avor/joKOK/dopevo Kai 1 p p ayi ) ko kXco pe\'o Kai 8 iaKA.a 8 cbaeig, [31], oel 2-2. H errd.o- 
op 7ipaypaxo7roip0pKe pe xp xp^ctti 8i0dpcov yia xig ypappeq pexacpopai; Kai n-0dpcov 
yia xo odoxppa n 8 i 7 tolcov, O 7 rco<; 7 rpoetco\|/e and xo odoxppa xpi; pe 0 o 8 oo xcov poncbv 
4.2(P') ). Ta xpia napanavco Pppaxa peAixpq oSpypoav oe eva yeviKO xpono 
enda) opq o^cov xcov nepmxcboecov piKxcbv oooxoixicbv. 

Mexa xpv avd/ajop xcov piKxcbv oooxoiyidjv, aKoA.od0poe xo oxaSio xp^ npooopoi- 
coop<; piKxcbv oooxoiyiojv. Tia xpv ecpappoyp xpq avaXoxiKriq pe/dixp^ oyeSidoxpKe xo 
npoypappa MDAS, evro p onoXoyioxncp peXexp npaypaxonoip0pKe pe xo npoypappa 
Richwire, xo onolo Paoi^exai oxp pe0oSo xcov poncbv. Enm^ov pe xo npoypappa MAR- 
RAY Jipaypaxo 7 ioip 0 pK£ oyeSiaopoq Kai PeA.xioxo 7 toipop xp<; ODoxoiyiac. EvScikxiko p 
8 ia 8 iKao(a aoxp 7ipaypaxo7ioip0pK£ yia xeooepiq ecpappoye^ piKxcbv cruoxoiyicov: pia 
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Suoxoixicq Kepaicbv AvaaxripaxtfopEvou Aiaypdppaxoq AKxivopodai;. 


4.3 


auoxoixia 2 8i7t6A.oov (SxQpa 4. 2(y') ), pia euGuypappr| auoxoixia 3 SucoAcov, [31], oeA.4- 
13, pia TpvytovtKT) auoxoixia 3 SitioAcov, [31], oeA..4-32 Kai pia xExpaycovucri cruoxoixia 
4 SuroAcov, [31], oeA.4-50. Ta xapaKxripiaxiKd auxcov f)xav: 

• Suxvoxrjxa Acixoupyiaq: 1111 MHz. H xipp auxr) £7uAix0n Ke E7iEi8fi to 7ip6xu- 
no aTto^aPiiq 7tou sivai xojcoGexr|pEvo oxov avqxcoiKO GaAapo xou £pyaaxr|piou 
xcov KEpaicbv, co<; kxpaia Af]i|/r|c yia xi<; pexpf|OEic;, eivai KaxaoKeuaopevo oxa 
1111MHz. 

• Tia xt) auyK£Kpipevr| auxvoxr|xa Aeixoupyiai; rj aKxiva xou aiippaxoq fixav a=0.00 1 m, 
p xipf| xpc; ojroiai; 7iAr|p£i xo Kpixppio A£7rxoxr|xao(a<0.01 A). 

• H aycoyipoxpxa xcov auppaxcov Gecopr|Gr|KE a7C£ipr|. 

• Sxo MDAS, r| xdcrr| eiooSou eixe 7rAaxo<; IV Kat cpdar| 0°. 

• Sxo Richwire, r| xaar| eiooSou eixe Sxo RMS xipp IV Kai cpdar| 0°. 

• OAa xa 8i7ioAa eixav ppKoc; A/2. 

• Sxo MDAS xPG° l M O7toll 10G Kav '000 Pppaxa yia xpv apiGprixucp oAoicAripcoar|. 

• Sxo Richwire xP r l cyl H° 7roil i® r l Ke aK P l PG^ oAotcAripcoar|. 

• Xpr|oipo7roniGriKav ypappeq pexa(popa<; pe xapaKxppiaxiKec; avxiaxdaei<; 1 50, 1 80, 
200 Kai 300D. 

• XprioiponoiriGriKav ypappec; pexacpopac; pe 7iapdyovxe<; xaxuxpxa*; 0.66, 0.77 Kai 
1. 

• Oi aTioaxdoEic pexacd xcov SuroAcov 7rpo£KU\|/av OTEixa ano PeAxiaT07roir|aTi pe xo 
7ipoypappa MARRAY. 

Mexa a 7 io xri p£Axiaxo7coir|ar| xcov 7iapa7rdvco scpappoycbv p£ xo Trpoypappa MAR- 
RAY xPn° l P 07t ouiGr|K£ xo auxo 7rpoypappa oxp auaxoiypa tcou JtpoEKUi|/£ yia va 
ppeGoov oi KaxdAApAoi auvSuaapoi, oi onoioi 7tpoaopoicb6r|Kav Kai ox£8iaaxr|Kav oAa 
xa 5iaypappaxa evxaar|<; aKxivoPoAiaq. 

Ta yevuca aup7CEpdapaxa and xp peAexp xcov napanavco Ecpappoycbv Eivai: 

• H avxip£xco 7 noT| xpq piKxp<; auaxoixia<; pe xov avaAuxuco xpo7io prcopei xeAiKa va 
Scogei Aucrp oxo TcpoPAppa xou avaoxrma 110 ! 10 ^ T0U 6iaypappaxoq aKxivopoAiaq. 
AtcoxeAei pia apKsxa KaAp Paap yia xov axeSiaapo xp<; £7tiGuppxp<; auoxoixiaq. 

• OAet; oi ecpappoyeq eScooav iKavo7ioir|xiKd aTcoxeAeapaxa. npoKU7rxei oxi ps xrj 
Xppap peyaAuxepou apiGpou SuroAcov avapevoupc xriv eupEap TtEpioaoxepcov Ka- 
xaAApAcov auvSuaopcbv Kai xrjv e^aycoyp 7r£piooox£pcov 8iaypappaxcov aKxivoPo- 
Aia<;. 

• Y 7 tpp^e apKExa KaAp aupTtxcoap pexaqd xcov u7roAoyiapcbv xp<; avaAuxik'pq pr.OoSou 
Kai xcov UTtoAoyiopcbv xpq Trpoaopoicoapc; ox a 8iaypappaxa aKxivoPodai;, 8r)^a8ri 
pExaci) xcov a7iox£X£Gpaxcov xou MDAS Kai xou Richwire. 

• Oi xu xov OiatpopEq oxa Siaypappaxa aKxivopoA-iaq pE.xa^u xcov curoxE^Eopdxcov xou 
MDAS Kai xou Richwire ocpeilovxai oxk; Siouppaxei; ypappeq, tcupicoc; oxiq oira- 
gxei;, rj 7iapouoia xcov ottoicov KaxapyEi xp cruppexpia oxriv U7tapxouoa cruoxoixia. 
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4.3 


McAxtrj GUCTioixicov. 


[31], aeA.4-18, 4-36. 

• OA.cc xa 8utoAa eiyav pf)Koc; A/2. 

• Arco JtAeupdi; oAoKAf|pcoar|<; Kai KaxaaK£i)ri<;, r| cn)oxoij(la 0a 7rpe7rei va cruvSimaxei 
pe rjAEKipoviKO icuKAcopa tiou 0a 7i£piAapPdvsi piKpoeAsyKxri Kai RF SiaKOTixeg, 
cbai8 r) evaAAayr) xcov ouvSuaapcbv axa 5i7toAa va yivsxai pe auxopaxcmoiripevo 
xpoTio. BePaia rj uAo7roir|crr| auxr| eivai pia apKexa £7U7tovri x>7to0£OT| Kai ^ecpeuyei 
apKexa arco xoxx; GK07iouq xiy; cruyK£Kpip£vr|<; peAsxric. 

Oi Zuaxoiyieq Kepaicbv AvaayjipaxicJopevoi) Aiaypappaxoc; AKxivopoAiaq, Aourov, pjto- 
poirv va 08(opr)0oi)v e^x)7xv8<; auaxoixieg, oi cmoiec; eivai oe 0ecrr| va avacr/jipaxi^auv xo 
Pidypappa aKxivoPoAtag xoix; ps axoyo KaAuxeprj KdAu\|/T| ava naaa oxiyprj. 
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Xi)<xroixt£<; Kepaicbv AvacrxripaTi^opEVOi) AiaypappaToq AicnvoPoAiac;. 


4.3 



(a 1 ) AvcxAutiko povrsAo. 



(P') IaoSiivapo KUKAcopa. 



(y 1 ) rscopExpia. 


I^ppa 4.2 : iDotoixia 2 5i7roAcov 7rava) oe ypappp p£Tacpopa<;. 
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KsiptiAaio 5 : Exoi/da 0£iopia<; Kai povTf.Ao pij Astttoi) Surotov. 


5.1 : Eiaaycoyi). 

H peAexri Ttoo eyive peypi T “P a aTO epyaoxrjpio 7ipaypax8o6xav Oepaxa xa 07ioia 
acpopodaav Kepaieq X£7rxd)v cxoppaxcov. AvaA60r|K£ Kai 7ipooopoub0r|K8 pia 7tAr|0a)pa 
yecopexpubv Siacpopcov Kepaicbv Kai ava7rxdx0r|Kav Siaipopec; xeyviKri; yia xpv r|AeKxpo- 
payvr|xiKf| Tipoaopoicocrn xoog. MeAsxriKav xoao Kepaiet; pe adppaxa iSicov oao Kai 
SiaipopexiKcbv. 'Exai Aouxov, xo KTtopevo Pppa pexa a7io oAa aoxa rival va avaTtxoyOoov 
Kai va 7ipoaopoico0oov Kcatoia povxeAa Kepaicibv pr) A87rrcbv ooppaxwv yprjoipoTioubvxac; 
xrjv f]8r| 07 tapxooaa yvaxrri xoo epyaaxppiou. To tuo anX 6 povxeAo Kepaiaq 7too peXf;- 
xr)0r|Ke eivai aoxo xoo evoq SmoAoo Kai pia xpo7io7ioipori aoxoo Ttoo e^ei va kovci pe 
SlTtoAa XO 7100 V. 

A 716 xo KEipaXaio aoxo tsKivdei xo epeovrixiKO pepo<; xpq Siaxpipf|<;, xo o7io(o Tipaypa- 
xedexai xrj peAxxr] Kai 7ipooopoiaxyr| pp X£7ixcbv Si7i6Aajv. ApxiKa 7tapaxl0£vxai Kcaroia 
0£copr|xiKd axor/sia yia xa prj )xnia SiTtoAa, axp mivsyeia TtapooaidCexai xo povxeAo 
Ttoo xprjaipoTioirioape Kai ziXoq Sivovxai ayr-aen; 07toAoyiapod Ka7tonov peyeOcbv. 

5.2 : KpiTTjpio IcTTroTTiraq. 

'Eva 5i7roA.o 0ecop£ixai prj XeTtxo oxav Karimxei xo e£f|c; PaaiKO Kpixripio, [32, 15]: 

ya > 0.06 (5.1) 


67100 : 


a r| aKxiva xoo cnjppaxoq 
A xo priKOt; Kdpaxog Kai 
y o oovxeAeaxf|(; Sia8ocrr|c;. 
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5.3 


Etoixeia Gscoplag Kai povteAo pr| Ae7itoii SmoAoo. 


O oovTsAeaTf|g 8id5oor|g Slvsxai a7io tt| o^eot]: 


7 = a + jj3 p£ 

(5.2) 

^ n 2 k 


a = 0 Kai p = — 

A 

(5.3) 

yia tov eAeoGepo xcbpo, 07 i6te to Kpvnipio (5.2) e^ei cog £^f|g, [33]: 


0.06A 


a > — — = 0.0096A “ 0.01A 

2k 

(5-4) 


EKxog ajto to 7 rapa 7 iavco Kpvnipio, 0a 7tpenei va £7uar|pdvoop£ Kai Kd 7 ioioog ettuiAeov 
T ipaKTiKodg 7 cspiopiopoog, oi 0710101 EcaocpaAlgoov tt| oioorri Aeixoopyla too ITpoypdp- 
paxog Aetitoo Xdppaxog yia AiacpopETiKEg AKxlvEg (FIAA). 


dmin ^ 2 a 

(5.5) 

/dmax < 3 

(5.6) 

o7ioo : 


d m j n TO pi]KOg TOO piKpoTEpoo TpfjpaTOg Kai 



dmax TO pT|KOg TOO pEydAOTEpOO Tpf|paTOg. 

Oi 7iapa7idvoL> 7tspiopiopol xpr|aipo7toicbvTag ng oysoEig (5.2 ) Kai (5.3 ) ylvovxai: 

(5.7) 
(5-8) 

5.3 : IlEpiypaiprj povteAoo pi] ?xktov dixohov. 

To povxsAo pr| Aetitoo 8i7toAoo tioo 7pr|aipo7roir|oap£ cpalvExai oto Zyripa 5.1. Ka0£ 
OTEAE^og too 7ipooopoicbv£Tai p£ TiAcypa Ae7itcov SitioAcov. H popcpf| too TtAsypaxog slvai 
dvaq KoAivSpiKog icAcoPog, o OTtolog e^ei KayKEAa and Xsnza ooppaxa, 7iapdAAr|Aa Tipog 
tov dgova too Aettcoo SutoAoo, to OTiola keivtoi ott|v 0eot| tt]c vor|Tr|g E7ricpdv£iag too pr|- 
Ae71too SuioAoo. Xe KaOs aKpo xoog to KayKEAa Kdp7CT0Vxai KaGsxcog Kai Evcbvovxai oAa 
pa^i oyripcmCoviag ano svav aKxivcoxo SIoko, cog Paar| too kAcoPoo. Oi aKTivcoToi aoxol 
oicjKoi - pdasig too kAcoPoo Tipooopoicbvoov to aKpa ko0e pr|-A£7iTod oxsAE^oog. Oi 8do 
SIcxkoi e/oov KEvxpa 7too keivtoi £7ti too vopTod dgova TOO pT|-A£7IT0d oxsAE^oog. To 
dipog tcov kAcoPcov 0a Eivai loo Tipog to d\j/og too pr|-A£7rioo oxEAE^oog. Oi Sdo tcAcoPol 
slgopoicovoov Kata tov ipo7io aoTo xa 8do avioa oteAejp] too pr]-A£7rtod 8i7t6Aoo. H 
xpocpoSoola ylvETai p£ pia 7nyyr) xaoEcog oto psoov Evog Aetitoo pucpoo odppaxog to 
ojtolo oovSeei xa KEvxpa tcov 8do SIokcov tioo avTioToiyodv oxa aKpa xpocpoSoolag too 


> 2a 


3A 

dmax < — = 0.4775A m 0.50A 

2k 
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riepiypaipp povxfAoo pi] 3x7txoo 8i7to3.oo. 


5.3 


pp-3x7ixoo 8uto3oo, omoq ipalvexai axo lyppa 5.2 . 



Sxppa 5.1 : Movxe3o pp 3x7ixoo Siti63oo. 



Lyyipa 5.2 : TpocpoSoola prj 3e7cxoo 8i7i63.oo. 


EiSucp 7i£pl7ixcoap xoo pp 3x71x00 8i7io3ou xoo Sxppaxoq 5.1 a7toxe3ox)v xa avioo- 
OKe3.fi 8i7to3a xd7too V. Ta 8i7to3a aoxa a7ioxe3oovxai and aviaa ore 3exp xa OTtoia 
oxnpaxi^ouv pexaqd xooc; yoovla Siaipopexocp and aoxp xcov 180 , 07U0t; (paivexai oxo 
Sxnixa 5.3 . 

H 7ipcbxrj 7tapa8oyf| tioo Kavoope eivat oxi xa peopaxa peoov povo axpv eTuipaveia xoo 
8i7ro3.oo. Aoxp p 7tapa8oxp eivai pea3.iaxi.Kfi Ka9cb<; xo aoppa xoo 8ur63.oo eivai Ka3o<; 
aycoyoq Kai p aoyvoxpxa eivai apKexa o\)/p3p. Y710 Kavovuceq aovOpKeq 3xixoopylac p 
aovOpicp aoxp iKavo7toielxai pe eoKo31a. AKopa Kai ae 7io3o yapp3xc ao%v6xpxE<; a3Aoi 
Tiepiopiapol Kai 07io3.oyiaxiKa 3d0p p7topoov va eioayoov peya3oxepa a<pa3paxa a 716 
xpv 7rapa8oxp 7too e%oope k&vei. 
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5.3 


Exoiyeia Gscopiat; Kai povxcAo pp Eetixou Suro3.ou. 



Eyppa 5.3 : AvioookeA£<; 8ittoX.o xuttou V. 


Ee sva TtpaypaiiKo auppa xa EmcpavEiaKd psupaxa EpcpaviCpuv a^ovuc£<; Kav aQ- 
pou0iaKE<; auvioxcooEq, 6tico<; cpalvExai axo Syr] pa 5.4. H Paaucp jrupadoyp jtou yivExa: 
oxo ripoypappa Ae7txou Euppaxoq sivai oxi oA.a xa ETncpavsiaicd psupaxa Ppioicovxai 
axp SisuGuvap xou a^ova xou Xettxou auppaxo q. Kara xov xpoxto auxo 8e ^apPavoupE 
U7r6v)/p xiq ycoviaKEc; ouvioxcooec; xcov aupouOiaiccbv ETiicpavsiaKcov psupaxcov. 



Eyppa 5.4 : Euvioxcooec EmcpavEiaKcov psupaxcov, [1], 


'Oxav sva 8i7ioA.o-auppa PpioKsxai povo xou axov ycopo p paxpid and aXla ouppaxa 
xoxe p psupaxucp Kaxavopp sivai opoiopopcpp-iooixaxavEpppEvp axa appEia xpc; 7rspi- 
cpEpEiaq piaq 8iaxopp<; xou pp-XE7rxou cxs^Eyoug, 07rco<; cpaivExai axo Eyppa 5.5. Expv 
Tcspuixcoap opcoq 7tou 8uo ouppaxa Ppioicovxai Kovxa xo Eva oxo d/Ao r| Kaxavopp auxp 
avapEvsxai va ppv sivai oxa0£pf| oAAa va pExapdAAExai. EuyKCKpipsva Xoyco xpc; yEixvi- 
aopc pExacu xcov OurcAcov TcspipsvoupE p TTUicvoxpxa xou psupaxoq va sivai psya/aixspp 
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Flepiypatpii povreXou pr| Iehtoo SuioXou. 


5.3 


G£ 6va OTipeio Tpq 7i£pup£p£iaq, to ottoio 0 a Eivai 7tA.r]oieoTEpa coq Ttpoq to aXko 81710X0, 
otto oti oe Eva aXAo orpiEio rr|q iSiaq JiEpupspEiaq 0 a Eivai paicpinEpa coq 7ipoq to dXXo 
8i7toXo, orttoq cpaivETai oto lyiipa 5 - 6 , [ 34 ], To ipaivopEvo amo p7top£i va 7rupaTT|pr|0Ei 
a£ 5 do 7rapaXlriXa SutoXa to 07 toia PpiaKOVTai oe kovtivi'i anoaxaar) pETaqu Touq f] 
ott|v 7r£pi7TTcooT| tcov 8ito oteXexmv Evoq SuioXou V. 



lyiipa 5.5 : PsopaTHcfi KaTavopf) svoq oupparaq gtov x<ipo, [1]. 



Ixnpa 5.6 : OaivopEvo pr| opoiopopcpriq psupaTiicriq Katavopriq, [1]. 


Tia va avTip£TC07riooup£ pia tetoio Kamozaar\ oK£(p0fiKap£ va xpn ol l i07toll l oou l I£ 
OTOuq tcXaiPouq raytcEXu pcyaXiacpriq aKTivaq oto EyyuTEpa pETacu tcov kXcoPcov KayK£- 
Xa Kai Pa0pr]86v pucpoTspa oto paKpuTEpa pETaqu tcov kXcoPwv KdyKEXa. Trj Sovoto- 
TTjTa auTf| paq tt|v 7iap£xei to Flpoypappa Aetttou Zopparoq yia AiacpopsnKEq AicTivEq 

(nAA). 

Mia aX^r| TtoXu oppavTiKp 7ipaKTiKTj £(pappoyf| tod povteXou paq EKToq and tt|V 
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5.4 


Zxoiyeia Gecopiaq Kai povxeZo pr| ?^enxou SinoAxiu. 


npoaopoicoai] evoq prj Xenxou PmoZou Kai xcov peupaxuccbv Kaxavopcbv xou eivai r) 5rj- 
pioupyia Kgpaicbv xunou kXcoPou. Avxi 5r|Za8r] va npoaopouovoupe aopnayr] pr| Xenxd 
SinoAa Srjptoupyoupe Kepaieq nou anoxeXouvxai and nXs ypa Xenxcbv cuppaxcov Kai oi 
onoieq napouaidqouv nZeoveKxr|paxa. To mo aripavxiKO xouq yapaKxripiaxiKO eivai oxi 
napouaidqouv aucppevo eupoq Ccbvpq ae ayear] ps eva tenxo 8inoA.o iSiou peyeGouq, 
[2, 35], H Siacpopa xou povxe^ou paq pe Kanoia xpq PipXioypacpiaq PpioKexai Kupi- 
coq oxa aKpa xcov SmoXcov onou epeiq xa xeppaxiqoupe Ka0exa evcb ae aXXa povxeZa 
xeppaxiqouv ae pia kcovikti popcpfj. 


5.4 : AinoZa xunou V. 

Zxr|v npopyoupevi] napaypacpo avacpep0f|Kape axov xpono povxeZonoir|ar|q evoq pi] 
Xenxou SmoXou xoao euGuypappou oao Kai xunou V. Ta yapaKxripiaxiKa xcov euGuypap- 
pcov SmoXcov eivai eupecoq yvcoaxa Kai yia xov Xoyo auxov 7iapaxi0evxai povo auxa xcov 
V SmoXcov. 

Ta OKeA.r| evoq SmoXou pnopouv va avaSmXooGouv ayppaxiqovxaq Kaxa auxov xov 
xpono eva aveaxpappevo 8inoXo xunou V. To nXeoveKxppa ae auxr|v xpv nepinxcoai] 
eivai oxi anaixeixai evaq povo peyaXoq iaxoq yia xi] axf)piqr| xou KaOcbq Kai Xiyoxepoq 
opi^ovxioq ycbpoq yia xrjv xo7ro0exrjai] xou. Y ndpyouv coaxoao Siacpopeq avapeaa ae eva 
eu0uypappo SinoXo Kai ae eva ximou V, oi onoieq cpaivovxai Kupicoq axo Siaypappa 
aKxivo|3oXiaq xouq, Zyr|pa 5.7 , onou unapyei pia pocpr| ancbXeia axo KepSoq Kopucprjq 
Kai exai xo Siaypappa aKxivopoXiaq eivai Xiyoxepo KaxeuGuvxiKO, [2]. 

H ava5inXcoar| xcov okeXxdv xou SmoXou oSpyei ae piKpoxeprj auyv6xr|xa auvxovi- 
apou Ka0coq Kai ae peicopevp xipf| xpq avxiaxaariq eiaoSou axo appeio xpocpoSoaiaq 
Kai ae peicopevo eupoq ipbvpq. Enopevcoq, yia xrjv iSia auyvoxr|xa, xo prjKoq xou 8mo- 
Xou npenei va peicoGei Kaxa evav auvxeXearr]. H ycovia pexa^u xcov OKeXxbv 8ev naiqei 
iSiaixepa appavxiKo poXo aXXa 0a npenei va eivai peyaXuxepr] ano 90°. Tia va yivei 
r| Jipoaappoyri TOl) SmoXou Ppicucoupe xr| ycovia axrjv o7ioia epcpavi^exai xo piKpoxepo 
SWR Siaxripcbvxaq xo SinoXo auvxoviapevo auqopeiobvovxaq xo prjKoq xou, [2]. 

Kepaieq xunou V 8e xppaiponoiouvxai povo coq SinoXa XI2 alia Kai coq pXeKxpiKa 
peyaXa 8i7io/,a, [2]. Ze auxf|v xt]v 7tepi7ixcoar| avxi va eyoupe 8uo cuppaxa napdA2ti]? t a, 
07tcoq au\x]0iqexai ae KaxaaKeueq, piropoupe va xa xo7io0exfiaoupe pe xexoiov xpono 
cbaxe va cyr|paxiCouv eva opiCovxio V. Ta peupaxa xpocpoSoaiaq xcov 5uo auppaxcov 
npenei va eivai eKxoq cpdar]q (8iacpopa cpaariq 180°). Kaxco ano auxeq xiq auv0r]Keq 
xa diaypdppaxa aKxivoPoZiaq xou Ka0e auppaxoq auvSudqovxai Kaxa xov xpono nou 
cpaivexai axo Zyripa 5.8 , [3], Kaxa prjKoq xpq Sr/oxopou xr|q ycoviaq nou ayjipaxiqouv 
xa 8uo auppaxa, xa neSia xou Ka0e auppaxoq eviayuouv xo eva xo aXko. Oi unoA.omoi 
ZoPoi a?Ja] ).oeqou8 exepobvxai Kai xo xeXiKO Siaypappa yivexai 8iKaxeu0uvxiKO. Oi Xopoi 
xou eivai mo axevoi ano xouq avxiaxoiyouq xou Siaypappaxoq aKxivopo/aaq xou Ka0e 
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Aurora totoo V. 


5.4 


aoppaxoi; yiopiaxd. Ympyoov Seotepeoovtei; ^o|]oi yopoo and tt| Siyoxopo xr|c; yciviac;, 
ot OTioioi eyouv apKExa pucpo 7rA,dxo<; av to pr|KO<; tcov mippaxiov Eivai apKExa psyd^o 
ae pf|Kr| Kupaxoq. H KEpaia V too TOpiypayapE oxav xppaipoTOiEixai yia pr.ydA.o edpoq 
aoyx'oxqxcov, xa yapaKxripiaxiKd xr|<; 8e pexapdXlovxai toA,o, oe aoxo xo sopog, av xa 
pf|Kri xtov ooppaxcov Eivai apKExa psya^a (pAxKxpiKd) oxr| piKpoxEprj ooxvoxrixa. 

Mia aM,r| 7rpox£ivopE\ai 5iaxa^r| KEpaiaq totoo V Eivai aoxf| too cpaivExai oxo 



Azimuth Angle = 0.0 Deg. 



Lyppa 5.7 : Aiaypappaxa aKTivo[3o?da<;:(A) Kaxd xpv avdi|/a)crr| Kai (B) tcaxa xo a^ipod- 
0io Evoq EoGdypappoo 8itoA.oo 80m Kai evo<; totoo V, [2], 
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5.4 


Lxor/eia 0 scopva<; Kai povcsta) pr| Afircroi) SuroAou. 


X^ripa 5.9, [4].Kepai£c; tctoiou tuttou xpr|aipo7toioi)VTai yia rriv £7tii£D^r| peyaAau eu- 
pouc ^cbvri<; oe yafJX|X£c <jvxy6rr]xeq. 



lOTpa 5.8 


Ixr]|iaTiGp6<; 5 iKaT£i) 0 i)viiKO\) duxypdppcrroc; aicnvoPoAia<; rpc Kspaiaq V, 

[3]. 



Syf)pa 5.9 : rtpoTsivopevo povteAo Kspaiaq nmou V eupeiaq £cbvri<;, [4], 
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recopstpiKoi jtEpiopiapoi. 


5.5 


5.5 : r EtOJIETpiKOl 7T£piOpi(T|iOI. 


Xxo poviElo tou pr) Xetitou §i7toXou jiou 0E<oppaap£ 7 tpE 7 iei va A.pcp0ouv UTtoyp k&- 
jioioi yEcopEtpucoi TtEpiopiopoi coctte va ppv imapxouv aXlriXoE7aKa?ii)7tT6pEva auppata. 
O Jipcbtoi; TiEptopiopoq Exei va kccvei p£ Tpv aKtiva tcov Xznubv ;i£pup£p£iaKcbv auppa- 
tcov tiou ajraptiCouv to pr) Xejtto 8ko^o. Av etuAe^oupe yia jtapdSsiypa pEyaXo api0po 
auppatcov p£ axstiKd psyaXp aKtiva Kai p aKtiva tou pp Xejitou 8i7t6A.ou Eivai oxetikcx 
piKpf] tote ta auppata 0a 7t£cptouv to Eva Ttavco ato alio. Tia va a7rocp£ux0ei auto 
7rp£7i£i p pEta^u toug a7t6ataap y va sivai pEyaXutEpp and tpv aKtiva tou Ka0£voq. 
Eupcpcova ps to Sxppa 5.10 exoupe: 







360° 


N ’ 

0 


07 tou N o apiOpog tcov ^£7tccbv cruppatcov. 


2 


V 

sin(0) = — y = sin(0) • R, otiou R p aKtiva tou pp X^tttou 8uc6A.ou. 
R 

Av Y > r tote 5ev ujiapxei JtpoP^ppa. 



Xxppa 5.10 : Kato\|/p 5uo ^etitcov auppatcov ajto ta orcoia a7tot£X£itai o kXco|36<;. 


O SsutEpoi; 7t£piopiapo(; exsi va kocvei p£ tpv ycovia pEta^u tcov aK£A.cbv evo<; SutoXou 
tUTtou V. Av autp p ycovia yivEi apKEta piKpp tote to Eva aKE^oq 0a apxioEi va 7t£cpt£t 
Tiavco ato aXXo. 'Etai aupcpcova p£ to SxOI 10 5- 1 1 exoupe: 
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5.6 


Xxor/eia 0 ecopla<; Kai povxeAo pp Asttxou SmoAou. 



Exnpa 5.1 1 : Tcovia pexatu xcov axeAcbv pi] Acttxou 81716 A 00 V. 


Ixpv opiaxp 7i8pi7ixco(jri tiou xa 8uo cnceAp 0a axoup7rouv pexacu xouq ejcoupe: 
sin(0) = ^ => Ymin = sin(0) • R 
Ze xa0e aXAp 7r8pt7ixcoori: 

sin(0) = - => y = sin(0) • x 

X 

6 710U x xo pioo xou 8idxevou pcxaqu xcov oxsAcbv oxav auxa sivai otto ycovia 180°. Av 
xo y eivai peyaAuxepo a7io xo y mm xoxe 8sv U7idpx£i 7ipopAppa. 

Oi Trepiopiapoi auxol AapPavovxai U7t6\j/p Kaxd xo ayeScaapo xcov 8i7ioAcov airo xa 
7ipoypappaxa EvalNTD xai NTD cbaxe p 7iapay6pevp yecopexpla va ppv e%8i acpaApaxa. 

5.6 : M80o6oq xcov po7rcov. 

Av p peupaxixp xaxavopp 7 iou Sieyelpei pia xepala eivai yvcoaxp, 8 ev 07rapx8i pe- 
ydAp SuoxoAla oxov U7toAoyiap6 xou axxivoPoAoupevou TtsSiou. To JipopAppa eivai va 
xa0opioxel ocoaxa p peupaxixp xaxavopp ae pia Kepaia exoi cboTe xo 7re81o 7 iou 7 ipoxu- 
Ttxei a Tio auxpv va ixavo7ioiel xic e7iupaveiaxec; auv0pxe<; oxpv xepala. Xxic; 7 repiao 6 xepe<; 
Tteputxcoaeic; piiopoupe va xavoupe pia xaAp 8 Kxippap xpg 7 ipaypaxucpc; peupaxixpq xa- 
xavoppq pe ixavo7ioipxixp axpipeia aTioxxcovxaq exoi pia noXv xaAp 7 rpooeyyiap xou 
axxivopoAoupevou 7i88iou. 

Tp Aucrp axo 7ip6pAppa xpc; axpippq eupecrpg xpc; peupaxixpc; xaxavoppi; piaq xepal- 
a< 5 £PX 8TCtl v ct 8cboei p pe0o8oq xcov po7tcbv. H pe0o8oi; xcov po7icbv 87 uA.usi 7 toAu 7 rA.oxe<; 
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MkOoSoq tcov po7tcbv. 


5.6 


oXoKXripcoxiKEq E^iacbaoiq ps to va nq a7tXo7ioiEi ae Eva cri>oTr|pa cwrAcov ypappuccbv e^i- 
gcoctecov. O TpoTioq ps tov 07ioio XEixoopysi ri poOoSoq xcov poTicbv avaXoExai TtapaKUTCo. 

Eivai yvcoaxEq oi s^iacbaEiq tioo 8ivoov to tiXektpiko Kai payvr|TiKO 7i£8io yia to 
cctiXo SitioXo. Aoxeq Xeixoopyoov 710X0 iKavo7toir|TiKd yia to 8(710X0, 8e croppaivEi to iSio 
opcoq yia nq 07i6Xoi7iEq KEpaiEq 7100 aTCOTEXoovxai a7to 8ia<popa croppaxa oovSoaopEva 
psxaSo xooq p£ 8iacpopooq Tpo7rooq. Ti' aoxov tov Xoyo povteXotco loops ttiv Kcpaia 
Xcopiqovxaq tt|v oe pucpa xpiipaxa, Ka0sva and xa o;toia pitopEi va aop7t£picpEp0£i coq 
eva piKpo povoiioXo Kai va TiEpiypacpEi cuio nq yvcocxEq EqiacbaEiq. TeX-ikoi ciovoodqovTaq 
Soo povoTioXa SripioopyEiTai Eva 8(710X0. 

Oi pEopaxuceq Kaxavopsq 07ioXoyi^ovxai p£ paop to aKoXooOo ypappuco crocrrripa: 

W ' [i] = [v] 


Zll Z12 • 

Z21 Z22 • 

' Z ]n 

’ Z 2 n 


• • to — 



' v, ' 
v 2 

Zn 1 Z n 2 

■ z nn 


. e 

1 


1 

c 

• •> 
1 


07100 o Trivak'aq [z] Eivai o 7tivaKaq tcov apoiPaicov avnoxaoECOV pExaqo tcov SmoXcov. 

A^si va crripEico0£i on 0 TiivaKaq [z] Eivai ooppExpucoq etieiSt) Xoyco n|q apxnq n|q avn- 

n(n-l) 

aTpE 7 rT 0 TTiTaq ict/oei z nm = z mn Kai etoi tci ayvcooxa axoiyEia Eivai k = 1- n 

avri yia n 2 . AKopt] axov TtivaKa j Vj oovr|0coq povo sva crroixeio e/ei npf| Sidcpopp too 
prjSEVoq, acpoo OTiapy/.i povo pia 7TT|yr| anq 7iEpiao6TEpEq ooaTOiyjEq. 'Etoi Xoitiov, acpoo 
o7ioXoyioTO0v 01 apoipaiEq avnaxdaEiq, pTiopEi EOKoXa va Xo0d to avco0ev ypappiKO 
croon] pa. BEPaia, o OTioXoyiapoq tcov apoiPaicov avnoxaoECOV sivai 7toXo SookoXt) otto- 
0 eot| Kai povo xdpt] oe 7tpoypdppaxa OTtoXoyiani p7iopoop£ va 7idpoop£ Xoar). TeXikcc, 
acpoo yvcopi^oops Ta psopaxa p7iopoop£ va 07toXoyiooop£ xa tteSio tcov N - 1 SmoXcov 
Kai a0poi^ovxaq xa 7 taipvoop£ pia 710 X 0 iKavoTroirintcri £Kxipr|OT| too 7t£8ioo rqq KEpaiaq. 

O apiOpoq tcov xprjpdxcov oxa OTioia 0a x^pioTEi r| KEpaia Siacpspsi and 7 tEpi 7 rTC 0 OT| 
oe 7i£pi7ixcocrri. TsviKa 8sv 07tdpxei KaTioioq aoyKEKpipEVoq api0poq xpripaxcov ava ppKoq 
Kopaxoq cropcpcova p£ tov 07toio 0a xwpioxEi pia Kspaia. Hoxoao to psyioxo px|Koq svoq 
Tpripaxoq 0a 7ip£7t£i va ucavoTioiEi tov 7rapaKdxco Kavova: 

L < -A (5.10) 

4 

rsvucd xcopi^oops tt|v KEpaia as crripda f) KopPooq 01 0710101 opi^ovxai cropcpcova ps 
xooq 7iapaKdxco KavovEq. 'Exai 01 KopPoi opi^ovxai coq: 

1 . Ta EX£00epa 1 ) avoixxa aKpa. 

2 . Oi ycovisq 7100 oxilpaxiCovTai. 

3. Ta crripeia oov 8 £CTriq 7 t£pioo 6 T£pcov too svoq croppaxcov. 

4. Ta aripEla 7100 PpicncovTai 7rr|yEq p cpopxia. 
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5.7 


Exoiysia Gscopiag Kai povxsAo pr] Aetxxoo SutoAoo. 


5. EtujiAeov oripsia xsxoia cboxs va iKavoTioiEixai o Kavovag L < |A. 

H xdgi] KopPoo opigcxai cog o apiGpog xcov ooppaxcov jioo Kaxalpyoov oxov KopPo. 
O 5e apiGpog xcov 8nr6Acov Ttoo opii^Ei svag KopPog loooxai pe xpv xa^p KopPoo - 1 . Tea 
xig dcvcoGsv 71 EVX 8 TiEpiTcxcbasig Tj xdgr| KopPoo Kai xa Si7ioXa avxioxoiya opigovxai oxov 
7 tapaicdxco jrivaKa: 



1. 

2. 

3. 

4. 

5. 

Ta^rj KopPoo 

1 

2 

3+ 

2+ 

2 

AircoXa 

0 

1 

2+ 

1 + 

1 


nivaKag 5.1: AiiraXa Kai xaigr] KopPoo oxoog KopPoog. 


Ta xpppaxa opicovxai ano 86o KopPoog otioo o svag Eivai r\ ap%f| Kai o aXkoq xo 
xsAog, exoi cooxs va opioxsi p Kaxs66ovor| 1 , aXka. Kai rj epopa xoo peopaxog. Ta psopaxa 
kMSoo opicovxai oxa aKpa svog xpfjpaxog. Ar|Aa8f| orcapysi xo psopa sioo8oo Kai 
xo psopa EtoSoo. TsAog, xa SuioXiKa pcopaxa opicovxai airo xa psopaxa icAaSoo Soo 
oovsxopsvcov xprjpaxcov, exoi ouoiaoxiKa opiCsxai rj pcopaxua] Kaxavopp svog SuroAoo. 


5.7 : I5ia Kai apoipaia avrioraori psra^ij 8i7roAtov. 

Av 8oQoov 860 Trriyeq (KEpaisg) r|A.£KxpiKo6 psopaxog, xoxe opi^Exai [2] cog apoiPafa 
avxlSpaori r| avxi8paor| xrjg 7xr|yf|g 2 oxo tteSio 7100 ocpsiAsxai oxr|v 7rr|yr| 1 , xo psysGog: 

(2,1) = JJJCh-E 2l )dv (5.11) 

'Otioo: 

J2 sivai r| 7XOKv6xr|xa psopaxog oxrjv jrqyf] 2. 

E21 Eivai xo riAEKxpiKO tieSIo raxvco oxpv 7xriyf| 2, 7too ocpEiAsxai oxrjv jiriyf) 1. 

O opiopog aoxog EJiEKXEivsxai Kai oxr|v 7 i£pi 7 rxcoor| xpg aoxoavxiSpaarig, scpooov yivsi 
Xpriorj ysviKsopsvrig oAoKAf|pcoor|g, Kai xoxe io^oei t| oysori: 

(U) = jjjo 1-En)dv (5.12) 

Kaxa avaAoyo xpoiio opigovxai Kai 01 avxiSpaosig (1,2) Kai (2,2). Emorig S7r£i8fi Gsco- 
poops 6x1 xo TtEpiPaAAov xcov 7xr|ycov sivai avxioxpSTixo, io'/oei: 

(2,1) = (1,2) (5.13) 

A^oSsiKAOExai 6x1 yia Soo KEpaisg ps KaXcog opiopcva Csdyr| aKpoSsKxcbv oxa 07 toia 
sioEpyovxai avxioxoiya psopaxa £106800 ii Kai h, r\ apoipaia avxiaxaarj xcov Kspaicbv 
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Y7io^oyiopoc avxioxaor|<; EicoSoo Kai i5iac; avxioxaoTjq. 


5.9 


Siveiai and xr| o^eoi] : 


Z 21 = 


( 2 ^ 

ih 


ripocpavcbi;, Xoyco rqc apxn<; xr|q avxioxpE7txcSxr|xac;, io/oei: 


Z 21 = Z 12 


(5.14) 


(5.15) 


5.8 : YTroZoyiapoq avricrraoiiq eiooSoo k«i i5ioq av-riaTucnjq. 

'Eva TtoXu oripavxiKO pEysGoc; 7too xapaKtripi^ei pia Kepaia eivai rj avxioxaori ei- 
aoSoo. Tia va OTio^oyiooopE rriv avxioxaori £106800 7rpE7i£i va yvcopi^oops triv xaor| 
Kai xo peopa oxr|v eioo 5 o xr|<; KEpaiaq. Me xtj p£0o5o 7too xpx|aipo7toioop£ opi^oopE 
e\'a SiaKpixo ^£oyo<; aKpoSEKxebv coc; eiooSo, 0£copoop£ yvcooxf] xpv xacrri xpocpoSociaq 
(8i£y£por|) Kai krr) p£ IV oe nXawq Kai 0 ° oe cpccor). To povo jiou ypEia^opaaxE yia 
va 07ioXoyiooop£ xpv avxioxaGri eiooSoo sivai xo psopa eiooSoo, xo ojtoio 07ioZoyic^Exai 
oopcpcova PE XT) psGoSo xcov po7icbv. 'Exoi A.ourov r\ avxioxaGri eiooSoo SivExai and tt| 
g/egh: 


ZlNP = 


VlNP 


(5.16) 


IlNP IlNP 

Exr|v 7 r£puTxcoor| iron 0£Zoop£ va oTroXoyiooops xt)v i5ia avxioxaGri evo^ 8 ui 6 A,oo xoxe 
r) avxioxaGri aoxf| oop 7 U 7 ixsi p£ xpv avxioxaor| EiooSoo xoo. 'Exoi syoopE Z[np = Z s , 
OTioo Z s Eivai rj i5ia avxioxaori. 


5.9 : YnoZoyiopoq apoipaiaq avrioTaoTii;. 

Tia va o 7 roZoyiooop£ xriv apoiPaia avxioxaori psxaqu 86o SittoZcov 0£copoop£ xo 
oboxripa xcov 56o auxcbv SutoXxov oav Eva 8i0opo, p£ eigoSoo^ xa L£oyr| xcov aKpoSsKxcbv. 

To 5i0opo aoxo, ps xr) Poi)0Eia xcov Y 7tapap£xpcov jiEpiypacpExai aiio xo TiapaKaxco 
Gooxopa: 

r v </ i r <t. i i i. i 

(5.17) 


’ Y„ 

Y,2 ‘ 


’ V, ' 


’ ii " 

. *21 

Y 22 _ 


_ V 2 _ 


h 


H apoiPaia avxioxaori z\ i oovapxriaEi xcov jrapapExpcov Y SivExai and xr| oy£or|: 

(5.18) 


z 12 = 


Yn 

in 


67100 |y|: 


|T| = Ell ^22-^12^21 


(5.19) 


Tia va 07 ioZoyiooop£ Zontov xpv apoiPaia avxioxaori 7 tp£ 7 t£i va OTtoXoyicxobv 01 
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5.9 


Exoiysla 0scopia<; Kai povxdlo pr| l£7txou 5i7i6A.ou. 


rapdpgxpoi Y. Eupcpcova A.oi 7 iov p£ triv e^iacocrri 5.17 dyoupg 


Yh-v 1 +y 12 -v 2 = i, 
y 2 i • V] +y 2 2- V2 = i 2 


(5.20) 


O UTto^oyiopoq xcov 7iapapdxpcov Y yivsxai os Suo Pppaxa 
Bppa 1: TpocpoSoxoupE xo jrpcbxo 81710^0 Kai PpayuKi)KAxbvoup£ xo SsuxEpo, otioxe V 2 = 0, 
Vi = Vj np = IV, Kai UTio^oyi^oupE xa pgupaxa Ij, i 2 , oupcpcova ps xr| pd0o8o xcov 
poTicbv, axic; Suo 0up£<;. 'Exoi a7to xrjv aydcrr| 5.20 dyoups: 


Kai x£?tiKd 


Yn-Vj = i, 

y 2 i-v, = i 2 


Y.i 


h_ 

V, 


ii 



(5.21) 


(5.22) 


Bppa 2: TpocpoSoxoupE xo 8 £i)x£po 81710^0 Kai PpayuicuKA-covoupE xo 7 ipcbxo, otioxe V) = 0, 
V 2 = V; np = IV, Kai i) 7 ioXoylu)i)p£ xa psupaxa I, , I 2 , oupcpcova p£ xp pd0o8o xcov 
po 7 icov, axic; Suo OupEq. 'Exai otio xr)v aydar] 5.20 dyoupE: 


Y.2-V 2 = I, 

y 22 -v' = i' 2 


(5.23) 


Kai xeAikS 


Y 


12 


_ i, 


Y “ = # = r ’ 
v 2 


v: 

u 


T = I, 


(5.24) 


Me auxo xov xpo 7 io imoAoyiCovxai 01 7 iapap£xpoi Y. AvxiKaOiaxcovxaq 7.out6v 
oxri oydari 5.18 dyoupE: 

i', 

(5.25) 


Z 12 




lll 2 - 1^2 

Aoyo xpc; apyrp; xr|<; apoiPaioxrpac; dyoupE 


z m = z 2 i = Z12 


(5.26) 


Sri^aSi) xEAuca 


Zm — ~ 


I, 


IiI 2 -I,I 2 


(5.27) 
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BaoiKot GTOixeia tou Ilpoypdppaxo*; Ae 7 xxod Xdppuxoc; yia AiacpopsxiKSq Aktivec; 

(nAA). 5JiO 


Irpv rtcpiJiTioCTi] 7ioi) Eyonpr. 800 opoia 8i7ioAa apKEi to Eva Pppa yia xov 07 ioXoyiapo 
xpq apoipaiaq avxiaxaapg Ka0cb<;: 

Yu = Y22, ii = I2) Z11 = Z22 

Kai r| cx^Eop 7 tod paq 8ivsi xr|v apoiPaia avxioxaop yivexai: 


I2 

i 2 — i 2 

1 1 l 2 


(5.28) 


5.10 : BaaiKa aroiyda tod npoypapparoc; Ae^tod Eoppurog yia Aiaipopm- 
K£q Aktive<; (fTAA). 


To Flpoypappa Ae7ixod Xdppaxoq yia AiacpopExiKsq Akxivec; (FIAA) Eivai pia E7i£- 
Kxacrri xou npoypappaxoq Aetixod Xappaxoi; (1~IAZ) yia KEpaisc; Xetixcov GDppaxcov ps 
8ia(pop£TiK£<; aKxivsc. H 0EcoppGp auppaxcov SiacpopExucpi; aKxivaq o8pysi axov d 710X0- 
yiopo, ps XT) ps0o8o xcov poTicbv, os pr) ODppsxpiKO 7iivaKa avxioxdoEcov [z]. 

ETtEKTEivovxai; xr| crov0pKp XETrxoxpxaq xod odppaxoq pTiopodpe va loxupioxodpE 6x1 
E7i£i8x| p aKXiva 07 ioiod 8 ptiot£ auppaxoi; sivai piKpoxspp p iari xp<; psyaXDTEppq xov 
aKxivcov, p 07ioia p£ Tp asipa xp<; sivai TtoXd piKpoxspp xod pf|KOD<; tcupaxog, p popcpp 
xcov eXedOepcov aKpcov p7iop£i va ayvor|0£i. Tia xov 1810 aKpiPcix; Xoyo p popcpp xcov 
gdvSececov GDppaxcov i8iac; p SiacpopExiKpq atcxivac; p7rop£i ETriopq va ayvop0£i Sioxi p 
8iacpopd xcov aKxivcov axo oppsio GDvSEapq 0a Eivai piKpoxspp xp<; psyaXiiTEppc; aKxivaq. 

O pr) cruppExpiKoq TtivaKac avxioxdoEcov [z] tiod D 7roXoyi^£xai ps xr| ps0oSo xcov po- 
7tcbv, ocpsiXExai ge govSegei^ SiaooyiKcov GDppaxcov SiacpopsxiKcbv aKxivcov. Av ayvop- 
GoopE aDxp xrj SiacpopETiKoxpxa xcov aKxivcov, tote 8ev 7i£piypdcpoDps ocooxa xriv Kspaia 
7too psXExdps. To 7ipopXppa avxipExco7ri^Exai ps pia TioiKiXia xe^vikcov ttod oXei; acpo- 
podv xpo7roD<; oopp£xpuco7i;oipop<; xod TiivaKa [z] ps KaxaXXpXo DTioXoyiopo apoipaicov 
avxioxdoEcov, [9]: 

1. Y7ioXoyicpoc; xod 7tivaKa [z] pia cpopa ps xrj psyaXdxEpp o^ax aKxiva Kai pia 
cpopa ps tt| piKpoxspp Omin- TeXuca coq 7rivaKa [z] TiaipvoDpE xov psco opo xcov 


2 . 

3. 


8d0 D7tO7IlvdKC0V 7TOD 7ipOKD7TXODV UVTiaTOi%COq. 
YTioXoyiGpoq p£ 0EcbprjGri xod psooD opoD xcov aKxivcov: 


a, + a; , 

07C0D 


a, rj aKxiva svoq Giippaxoc; i Kai a, p aKxiva xod 8ia8o/iKOD xod j . 

, , . ^ij(otj) + ^ij(Oj) . 

©Ecoppor) xpg psopi; xippc; xcov avxioxacEcov: = > OJtou z ij(a,) 

sivai p apoiPaia avxioxaGp 8 do SiaSoyiKo’jv GDppaxcov i Kai j, DTtoXoyiopevp ps 


aKxiva Oj (Kai yia xa 8 do coppaxa) Kai Zjjfap p apoiPaia avxioxaGp xcov GDppaxcov 


i Kai j p£ aKxiva Oj. 
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Ktuptilaio 6 : Ilspiypatpt'i Kai avaJaxrq loyiapiKou. 


6.1 : EiGaycoyi). 

Ito Keipa^aio Trepiypaipovxai o?ia xa a7iapaixr|xa 7tpoypappaxa tiod uA.O7ioni0r|Kav yia 
xiq 7ipooopoid)G£iq 7ioi) eyivav gtt] SiaxpiPf]. To XoyicpiKO Ttou ava7xn)X0n K£ UTroxeLeixai 
and 5uo pepr|. To jipcbxo pepog (7tpoypappa) rpav auxo jiod ava7rxi>x0r|Ke Jtpcbxa Kai 
xo OTtoio apyiKci ypT]oipo7iouiOTiK8 yia xtj ouyKptcrr| xr|<; iSiaq Kai apoiPaiaq avxiaxacrriq 
Lejtxcbv 5 iti6),cov TipoaopoKopeviov pe xo povxeLo xou prj Lejixoi) SuioXoi), pe xa Siaypap- 
paxa xr|<; PipXioypaipiai;. KaxoTnv 7ipaypaxo7ioui0r|Ke Kai ooyKpiar| xr|<; iSva^ avxiaxaoric; 
8\'oc pr| >X 7 txoi) SuroXou pe xa avxioxoixo Siaypappa xr|c; PiP^ioypaipiaq. Exoi Lomov 
aTtoSencvuexai oxi xo Tipoypappa eivai KaxaLLr|Lo Kai yia xov u7ioLoyicp6 xrriq i5ia<;, xrj<; 
apoiPaiaq Kai xrig avxioxaor|<; eiaoSou pr) LeTixcov ei)0uypappa)v SittoLwv Kai yia xr|v 
e£,aycoyf] Siaypappaxcov ox)vapxf|aei KavoviK07toir|pevcDv peye0d)v.To Seuxepo aTtoxeLei 
87 i 8 KxaoT) xou npcbwv yia i)7ioX.oyiapo 7iapapepa>v N aviaooKsAxbv 8(7ioLcov axo x®P°- 
Qoxooo apxiKa yia Loyou<; e7iaLrj0ei)GT|<; XPWP 071011 ^ 1 !* 8 Y ia ^ oY>Y><pioT| xr|<; i5(aq 
avxioxacrriq evoq 5uioLoo V pe xa avxloxotxa aTioxeLeopaxa aLLcov jipoypappaxcov. 

6.2 : AoyicpiKO nov xpn<npo7roiiiOnK£ Y ia TT 1 V ava7rTi)qn tod 7rpoypdppaxo<; 

87ra}*r|08DGT|<; EvalNTD. 

H ava 7 ixu^ri xod LoyiaptKou eytve oe yAxbooa Python v2.3, [36] Kai o KibSucai; p7iopsi 
va eKxeXeoxsi xoao ae 7 iepipaLLcov Windows oao Kai oe TtepiPaLLov Linux x w P^ Ka Pi a 
xp07i07toirior|. Tia va KaLuipOauv 6 Lee; oi avayKeq Kai oi aTraixpaeK; 07iax; r| 5r|pioupyia 
ypaipucri^ 8ie7ta(pfiq xPh 011 ^ ypaipf|paxa, paOrtpaxiKeq Leixoupyieq K.a xP0oipo7roir|Or|Ke 
eva 7rLf)0o<; 7taKexcov-PipLio0r|Kcbv (modules). 

• GTK, PyGTK: To GTK Kai x| 87teKxaor| auxoo yia xr|v Python (PyGTK) XP0- 
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6.4 


Ilepvypacpfi Kai avaAnaq A.oyiapiKou. 


aipo7ioiq0qKav yia rriv avaTixucq xqq Tpacpucqq AisTiacpqq Xpqoxq (GUI). Euy- 
KSKpipeva coq TiepiPdAAov avdTiruqqq (Design Environment) %pq aipoTio iq 0q ks to 
Tipoypappa GLADE to otioio UTiocxqpii[ei rr| xpqor| GTK, [37], 

• MatPlotLib : To MatPlotLib amoxeAei pia PiP?ao0qKq otiou Tiapexovxai oAeq oi 
ouvapxqoeiq yia xrj Sqpioupyia Siaypappaxcov Kai ypacpqpaxcov 5no Siaaxdoecov. 
To MatPlotLib n apexei oAeq Tiq Suvaxoxqxeq Kai euKoAxeq xon MATLAB yia xr| 
Sqpioupyia Siaypappaxcov alia Sev axioxeLei epTtopuco 7ipoi6v, [38]. 

• VTK (Visualization Toolbox), Mayavi : To VTK aTioxeAei eva ano xa mo 8uvaxa 
TiaKexa ypacpiKqq aTteiKovioqq Kai Tiapeyei eva 7iA.q0oq cruvapxf|oecov oe Python, 
C++ Kai aA.Aeq yAxoooeq. Ext) ouyKeKpipevq jiepurrGOoq xo VTK pa^i ps eva em- 
TiAeov 7iaK8xo xon xo Mayavi, ypqoipoTioiqfiqKav yia xqv ypacpucq ava7rapdoxaari 
xqq yecopexpiaq xcov Kepaicbv oxo %copo, [39], 

• Scipy, Numeric Python : To Scipy (Scientific Python) paip pe xo Numeric 87ie- 
Kxeivonv xic Suvaxoxqxeq xr|cg Python Kai Tiape%ouv eva TiA.q0oq Suvaxoxqxcov yia 
paOqpaxucouq %eipiopouq Kai iSiaixepa yia xeipiapo mvaKcov, Kavovxaq xrjv Py- 
thon xoao euypqoxq Kai Suvapucq OTicoq xo MATLAB. Exo Scipy Tiepiexovxai xa 
tioAju yvcoGxa pa0qpaxucd TiaKexa LAPACK Kai BLAS, [40], 

LlpeTtei emcrqq va oqpeicoOei oxi xo ripoypappa AeTixou Euppaxoq yia Aiacpopexi- 
xeq AKxiveq (LIAA), xo otioio xpqoipoTioieixai yia xqv qAveKxpopayvqxiKq Tipooopoicoaq, 
sivai ypappevo oe yAxbcoa FORTRAN. Exo Tipoypappa auxo eyivav oi aTiapaixqxeq xpo- 
TiOTtoiqaeiq Kai 8iop0cbaeiq cbaxe xeAiKa va koAutitei xiq aTianqoeiq paq. OA,a xa Tiapa- 
Tidvco (PipAxoOqKeq Kai TiaKexa) anoxeLouv eAeu0epo A.oyiopiKo (Free software) avoixxou 
KtbSiKa (Open Source) Kai o^i KaTioio epTiopuca 8ia0eoipo Tipoiov. 

6.3 : reviKrj A^iroupyia ton 7ipoypdppaToq EvaINTD. 

To Tipoypappa EvaINTD xpqoipoTtoieixai yia xov oxeSiaopo Kai xqv avdA.ucrq Sitio- 
Axov. Ekotio<; eivai r| e^aycoyq Siaypappaxcov Guvapxqoei KavovncoTioiqpevcov peye0cbv. 
Qgxogo yia xr|v op0oxr|xa xqq Aenoupyiaq xou TipaypaxoTioif|0r]Ke ouyKpuxq xcov aTioxe- 
Aeopaxcov pe ryGri uTtapxovxa Siaypappaxa xqq PipXioypaipiaq. 'Exoi A.omov xo Tipoypap- 
pa auxo pTiopei va e^ayei xa aKoEou0a Siaypappaxa. 

• Aiaypappa xqq iSiaq avxiaxaoqq (z\ i ) evoq pq Aetixou SmoAou yia OTioiovSqTioxe 
Xoya aJX, cog Ttpoq xo h/A., otiou a q aKxiva xou SmoXou, X xo pqKoq Kupaxoq Kai 
h xo pioo pqKoq xon SmoAou. 

• Aiaypappa apoiPaiaq avxiaxaaqq (z !2 ) Suo SteoAcov XJ2 coq Ttpoq xo yO/X, vno 
Pa0pi8a 0, A74, A/2 q xuxaia Pa0piSa, otiou X xo pqKoq Kupaxoq Kai yO q opi^ovxia 
aTiooxaaq xcov 8itioA.cov. 

• Aiaypappa avxioTaaqc; eiooSou (Zjnp) N SitioAxov A/2 coq Tipoq xq Guxvoxqxa yia 
OTioiaSqTioxe pa0pi8a. 
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Grede(meters) 


THETA values 


PHI values 


Ixqpa 6.1 : H KapxeA.a Parameters xou EvalNTD. 


EiSiKoxepa q KapxeXa Parameters a7roxe?i£lxai ano xa aKO?mu0a 7re8ia, Koup7tid cjti- 


Flepiypacpfi xoi> jipoypdppaxoc; £7ta>.qG£i)CTq<; EvalNTD. 


6.4 : ncpiypaiprj toti 7rpoypdpparo<; £7raX,n0£t)aii<; EvalNTD. 

To Jipoypappa EvalNTD a7ioxeX£ixai and xpeic; Kapxetec; (Tabs), xqv KapxeAa Para- 
meters, xr|v KapxeXa Plot Kai xr|v KapxeX.a Parameters for self impedance. 


Kapxelot Parameters 


H Kapx8?ia Parameters ttou ipaivexai oxo Ixqpa 6. 1 a7ioxeIdxai ano ola xa anapai- 
rqxa TieSia yia xov aycPiaoiio pq Iotxcdv Sinotaov 7J2 xpqcipo7ioiu)vxa<; Xtnxa abppaxa 
Kai xqv eicaycoyq SeSopsvcov axo Flpdypappa Aeirxod Ibppaxoc; yia AiacpopexiKeg Akxi- 
veq (EIAA), 8q^a5q TispiXapPdvei xa ImoupyiKa xapaKxqpioxuca Kai xa xapaKxqpiaxiKa 
xcov pq Actixcdv Kai A^nxcov SmoAxov. 


IsTntd 

Parameters I P»ot | Par arret ers tor sett mpedance | 


masi 


Methods of calculating Z matm 
C AKfrlL=MAXOP(AMKAML) 

(• AM-T-WEAN VALLE Of (At*< AWL) 
r AS THE MEAN VALUE OF VALLES 
FOR AM* A.NC AML 


For Zmp calculation 

Start Frequency (N£-tr) IsOO 


Stop FrequencyfMHz) 11 000 


Number of thm wwes pet dpole 


Radua of non thm applet meters) 


Reference trequencyQsfrtr) 


HEB 


Number of nor. thm dipoles 


Active non thincipole 


Insulation character istks(Default options) 

Outer radius ot msutaton( meters) 0 002 

Dielectric const art ot msulaSon(relfltTve) 1 00 
CcnductivtY of msutettonfmhos/mrter) -1 00 
Loss tangert of Insulation 0 00 


Position of non thin dipoles 

Start Value Stop Value Step 
Distance of ron thm dipolesf meters) jo 05 JTjD |o 05 

Distance for Zinp caiciietron [o"s 


Thm wire charactenstics(0efaun options! 

Redus cf thr. wire(meters) 0 002 

Wire conductrvrty(mhas*neter) 1 00 

Dielectric constant 01 exterior medwm(reia!ive) 1 00 
Conductivity of exterior med#jm(mh03/»reter) -1 00 

Loss tangent of exterior medium 0 00 

Radius of thin Hires 

First value of radius (meters) Jo 0002 

Last value ot rsdiue( meters) 1 0.0004 

Recflus of source thm wa e(mders) (o 001 


ej C grade IM C grade ITC 


Start vatie(degrees)|0O 
Stop value* degrees) 1 1 BO O 


Start valuer degrees )| 0.0 
Slop valuefdetyees) J 90 0 


Detauft destr*rtions C ♦* C *v (• Customize 

r -x r -y 


Defeifit destmteions. C~ *t (• Customize 


r THWVMRERAN<3E 
r EXPORT 1 


Ref me options 

Segments hm vvtrefpower ot 2j[4~ 


(• Customize C 4 C 8 C 16 P 32 


geometry 


t Calculate Zinp 


f' Mutual knpedance Calculation I 


<f> Refme-Rim Bmpdfexe 


Generate rput lor Richwte 
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6.4 


ngpiypacpp Kax avaXoop A.oyiopiKou. 


Loypc rai KOopTnd Xeitoupyicbv: 

• THIN WIRE RANGE : Av £V£pyo7toip0£i r| g7uloyf| aoxp tote to Ttpoypappa ypp- 
mpo7roi8t yia xpv pAsKxpopayvpxiKp Ttpooopoicoop to npoypappa Aetctoo Eop- 
paxoc;. 

• Methods of calculating Z matrix: MeGoSoi U7ioA.oyiopou too TiivaKa avxioxa- 
oecov. Oi p£0oSoi aoxsc; sivai xpeiq: 

• AMKL=MAX OF (AMK, AML): Teyvik'f] U7ioA,oyiapou TiivaKa avxioxd- 
oecov ps oktivec; AMKL. npoKOTtxEi ano xov peoo opo xcov OTtOTiivaKcov too 
nivara avxioxaoECOV, tioo syoov UTio^oyioxsi p£ aKxivEc; xr) pcyioxp Kai zka- 
yioxp xipp avxiaxoiya. 

• AMKL=MEAN VALUE OF (AMK, AML): Texvikt) o7io>c.oyiGpou TiivaKa 
avxiaxaoEcov p£ oktivec AMKL ra0£ cpopa xp pEap xipp xcov aKxivcov 7100 
EXOOV 860 xpppaxa xpc; Kspaiac;. 

• AS THE MEAN VALUE OF VALUES FOR AMK AND AML : Tsxvucp otio- 
Xoyiopoo TiivaKa avxioxdoEcov 67100 yia Ka0£ avxiaxacrri XapPdvEiai Ka0s 
(popa p psop xipp xcov avxioxdoEcov 800 xpppaxcov xpc; Kspaiac; p£ oktivec; 
AMK koi AML avTiaxoiya. 

• EXPORT Z : Av £V£pyo7ioip0si p EjuXoyp aoxp tote to Tipoypappa totkqvei oxo 
apysio £^6800 xov 7rivaKO avxioxdoEcov. 

• r EcopETpiKo yapaKTppuTTiKd pp >0:71x06 5itt6>,ou : T 1 a xov ayESiaapo too pp Xz- 
Jrxoi) 8i7t6Loo xppaipoTtoioovxai xa E^pq tceSio: 

• Number of thin wires per dipole : Api0po<; xcov >a:7ixcbv auppaxcov (KayKE- 
Xa) and xa OTtoia otioteXeixoi evo pp >0:71x6 81710I0. 

• Radius of non thin dipole : Akxivo too pp Ietttoo 8vtc6A.oo [m], 

• Reference Frequency : Zuxvoxpxa A^ixoopyiac; [MHz], 

• Number of non thin dipoles : Api0po<; pp Aetitcov SuioAcov. 

• Active non thin dipole : ETiiAoyp svcpyoo pp >0:71x06 81716 Aou. 

• For Zinp calculation : YTioAoyicpoc; avxioxaopc; £106800 yia Eva sopoi; aoxvoxp- 
xcov koi yia xpv i8ia auxvoxpxa AEixoopyiac;. 

• Start Frequency : To Kaxco opio too Eopoc; OTixvoxpxcov [MHz], 

• Stop Frequency : To avco opio too Eopoq ouxvoxpxcov [MHz]. 

• Step Frequency : To Pppa odpcoopc; too sopoc; [MHz], 

• Insulation characteristics : HAEKxpuca yapaKTppiaxiKd povcoopc; Ae7ito 6 aoppa- 
xoc;. 

• Outer radius of insulation : E^coxspiKp aKxiva povcoopc; [m]. 

• Dielectric constant of insulation : AipAEKxpiKp oxa0£pd povcoopc;. 

• Conductivity of insulation : Aycoyipoxpxa povcoopc; [mhos/m]. 

• Loss tangent of insulation : Ecpa7ixop£vp a7i<oA£icbv povcoopc;. 

• Thin wire characteristics : I lAEKxpucd yapaKTppioxiKd >0:71x06 ooppaxoc;. 
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flEpiypacpp xou Jtpoypappaxoq £7iaXp0Euapq EvalNTD. 


6.4 


• Radius of thin wir e: Aktivo Xetxxou ouppaxoq [m] (H xipp auxp xppcnpo- 
jroiEixai aav KOivf| aKxiva yia oXa xa piq h:nra adppaxa oe 7i£pi7rxcoap 7iou 
8 ev EioayoupE xipsq axa 7ie8ia xou 7tXatoiou Radius of thin wires ). 

• Wire conductivity: Aycoyipoxpxa Xettxou ouppaxoq [mhos/m] (H xipp -1.0 
SpXcbvEi xpv ctTtgipi] aycoyipoxpxa). 

• Dielectric constant of exterior medium : AipXEKxpiKp axaOcpa xou 7i£pipdX- 
Xovxa ycbpou. 

• Conductivity of exterior medium: Aycoyipoxpxa jispipdXXovxa ycbpou [mhos 
/m]. 

• Loss tangent of exterior medium: Ecpa7txop£vp a7tcoX£icbv 7i£piPaXXovxa xcb- 
pou. 

• Position of non thin dipoles: 0Ecrp pp Xetcxcov SutoXcov. 

• Distance of non thin dipoles: Eupoq xipcbv a7tooxaopq psxa^u xcov pp Xe- 
7txcbv SutoXcov [m]. 

• Start Value : ApxiKp xipuy aTtooxaopq. 

• Stop Value: TeXikp xipp aTtooxaopq. 

• Step: Bppa oapcoopq xou eupouq xipcbv aTtooxaopq. 

• Distance for Zinp calculation: Attooxaop pExaqu xcov pp XgTtxcbv 8utoXcov 
yia xriv TtEputxcoop UTtoXoyiopod xpq avxioxaopq eiooSou oxo Eupoq Ttou opi- 
Cexai oxo TtXaioio For Zinp calculation [m]. 

• Grade : Ba0pi8a UTto xr|v ottoia sivai xoTto0£xpp£va xa pp Xsnza SutoXa [m], 
YTtapxouv xpciq ETtiXoy&q: 

• Customize : H Pa0pt8a Ka0opii;exai cuto xov api0po Ttou EioayExai oxo 
avxicxoixo tieSio. 

• Grade )J 4 : H Pa0pi5a psxacu xcov pp XgTtxcbv SiTtoXcov sivai X/4. 

• Grade >72 : H pa0pi8a pgxa^u xcov pp X£7rxcbv SutoXcov sivai X72. 

• Radius of thin wires : Aicxiva Xetixcov ouppaxcov [m], H ETtiXoyp xcov aKxivcov 
xcov XsTtxcbv ouppaxcov xcov SutoXcov TtpaypaxoTtoiEixai Eioayovxaq xriv apyiKp Kai 
xsXiKp xipp xouq, otioxe avaXoya pe xov api0po xcov ouppaxcov Ka0opi^ovxai Kai 
oi UTtoXoutEq xipeq xcov aKxivcov. Tia xo Xetixo ouppa xpq Ttpypq p aKxivct eioayexai 
tExcopioxa. LuyKEKpipsva UTtapxouv xpia TtESia: 

• First value of radius : To raxco opio Evoq Siaoxppaxoq xipcbv yta aKxivEq 
Xetixcov ouppaxcov. 

• Last value of radius : To avco opio svoq Siaoxppaxoq xipcbv yia aKxivsq Xe- 
7ixcbv ouppaxcov. 

• Radius of source thin wire : Aicxiva xou Xetixou ouppaxoq Ttou TtEpicysi xpv 
7xriyfi. 

• PHI Values : Tipeq xpq ycoviaq cp [degrees]. ZuytcEKpipeva eioayovxai p apyucp Kai 
xgXucp xipp xpq Ka0cbq Kai xo |3ppa oapcoopq xou supouq auxcbv xcov xipcbv. Tia 
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6.4 


nepiypacpr) Kav avdXuai] Xoyiopucou. 


xov Xoyo auto turapyouv xpia jieSla: 

• Start Value : Apyucii xipf| try; ycoviaq cp. 

• Stop Value: TsAnay xipf| ttic; ycovia<; (p. 

• Step: Biypa oapcoaiy; rrp; ycoviac; (p yia tov U7ioXoyiop6 oe Ka0£ xipr| rr|i; xcov 
yapaKtr|piatiKo')v aKXivopoXiac; xiy; KEpaiac;. 

Ha Xoyouq SiEUKoXuvaiy; ujrapyouv Kav Ka7ioi£<; £7nXoy£<;, OTxcoq: 

• Customize : Oi xipsq xrp; ycoviaq cp KaBopi^ovxat ano xa 7C£5ia Start Value 
Kav Stop Value. 

• +x: H apyiKii xipr| xr|q ycoviaq cp etvai 180° Kav rj x£>aicr| 0°. 

• z*: H apyucrj xipf| xrjq ycoviaq (p Eivai 0° Kav r| tE^uay 180°. 

• +y: H apyucii xipfj xr|<; ycoviac; (p sivai 270° Kav r| xeXikti 90°. 

• -y: H apyiKiy xipiiy try; ycoviac; cp Eivav 90° Kav r| xeXikti 270°. 

• THETA Values : Tip&; xrp ycoviac; 0 [degrees]. XuyKEKpipeva eioayovxav r| apyiKi] 
Kav xeA-iicri xvpvi try; Ka0cb<; Kav xo Pppa oapcooiy; too supouc; auxcbv xcov xipcbv. 
Tva xov Xoyo auto UTiapyouv xpia jiESia: 

• Start Value : Apyucr) xifo.fi tpc, ycoviac; 0. 

• Stop Value: TeXuct) xifj.fi TT I9 ycoviac; 0. 

• Step: Bp pa oapcoaiy; xr|<; ycoviaq 0 yia xov U7ioXoyiapo as Ka0E xi|of| xrpg xcov 
yapaKXTipiaxiKo'jv aKxivoPoXiac; try; KEpaiac. 

Tia Xoyouc SiEUKoXuvaiy; uirapyouv Kai KajxoiEc; ETtiXoyEc;, O7tco<;: 

• Customize : Oi xipsc rpc ycoviac; 0 KaOoplcovxai ano xa TisSia Start Value 
Kav Stop Value. 

• ±z: H apxiKii xvpf| xrp; ycoviac; 0 Eivav 180° Kav r| x£XiKf| 0°. 

• ^z: H apyiKi] xiforj try; ycoviac; 0 Eivav 0° Kav rj xeXikt| 180°. 

• Refine Options : E7xiXoy£c opoiopopcppc 7XUKvcoar|<; ixXEypaxoc;. Ywapyouv oi £l;f|<; 
E7nXoy£<;: 

• Customize : H £7ivXoyri auxii KaOopic^Ei xov api0po xcov xpr|paxcov and xa 
07ioia a7iox£X£ixav eva Xe7vx 6 auppa (KayKsXo) too pr| Xettxou Sinolov Kav 
EioayExav axo JVEdlo Segments/thin wire (power of 2) . H xifovy aurr| jtpETiEi 
va Eivav varj p£ 5uvapr| too 2, yia 7iapa8Eiypa 2 (=2'), 4 (=2 2 ), 8 (=2 3 ), 16 
(=2 4 ), 32 (=2 5 ). 

• 4: To KcxyKEXo xou foxy Xetixou SuroXou a7ioxEA£ixai and 4. 

• 8: To KayKEXo xou for) Xe7vxou 8i7roXou ajvoxEXEixai a7to 8. 

• 16 : To KayKEXo xou pr| Xeuxoi) SuvoXou ajtoxEXcixai and 16. 

• 32: To KayKEXo xou pr| X£7txou SuioXou aTioxEXEixai ano 32. 

• Geometry : Flaxcbvxac; xo Koupni auxo a7iEiKovic£xai r| yscopEtpia xr)<; KEpaiac; oe 
^ sycopiaxo 7tapa0upo pE xr| Popfisia try; PipXio0r|Kr|c Mayavi. 

• Calculate Zinp : Me xo Koupiti auxo 5r|pioupy£ixai xo KaxdXXrjXo apycio eigoSou 
( in.txt) Kav KaXsixai xo 7rpoypappa E1AA yia va rcapayEi xo apysio e^oSou zout.txt. 
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nepiypacpfi xoo 7 ipoypdppaxo<; e7ra)if|0euar|<; EvalNTD. 


6.4 


xo 07 ioio ircpieyei yia Ka0e cniyvoiiiTa xpv avxiaxaar| eiooSoo. 

• Generate input for Richwire: Me xo KOop7ti aoxo Ttapayexai xo apxeio eiooSoo 
(input.txt) yia xo Jtpoypappa Richwire. 

• Mutual Impedance Calculation: riaxcbvxat; xo KOi>p;ri aoxo 8r|pioopyeixui Kd0e 
epopa xo apxeio eiooSoo in.txt yia K(i0e xipf) xrjq a7iooxaor|(; pexacd xcov pr| Xeutow 
S moXcov , Kateixai xo FIAA Kai xe^iKa 7tapdyexai xo apxeio e^68oo cur.txt, xo 071010 
aoyKSVxpcbvEi xa peopaxa xcov xpppaxcov oovapxfioei uoxf)c xpe; a;t6oxaar|<;. 

• Refine-Mutual Impedance Calculation: To Koopjri aoxo Xeixoopyei oitcoq Kai xo 
Mutual Impedance Calculation. E7iiAeyexai oxriv 7iepi7rxcoar| 7too xppoipo7ioiod- 
pe xo Refine Options yia va 7ri>Kvcbvoope p va apaicovoope xo uTiypa. 

• Quit. Koi)p7ri yia e^oSo a7io xo 7ipoypappa EvalNTD. 

Kapxetax Plot 

H Kapxetax Plot 7100 cpaivexai oxo Ixppa 6.2 a7ioxeX£ixai and ola xa a7tapaixrixa 
KOopTua yia xov axeSiaapo xpg apoi|3aiaq avxiaxaaps; Sdo pp >X7ixd)v Smotaov )J2 oovap- 
xpaei xpe KavoviKOTroippevpg opi^ovxiaq aTioaxaapq pexacd xooc (yO/1) Kai xov oxeSia- 
opo xpe avxiaxaapc eiooSoo 07ioiooSp7toxe apiGpod pp A£7txcbv SuroAxov XI 2 aovapxpcei 
xpe croxyoxpxac. Ta aitoxeAEapaxa 7tpoKd7txoov pexa arro pLEKXpopayvpxitcp 7ipooopoi- 
coorj pe xa 7tpoypappaxa EIAA Kai Richwire. 

EiSiKoxepa r| Kapxe),a Plot a7ioxe/xixai ano xa aKoXooOa KoopTtid £7nA.oyp<; Kai Koop- 
7aa Xxixoopyicbv: 

• Plot Mutual Impedance: Ilaxcbvxac; xo Koop7ri aoxo Sppioopyodvxai xa. Siaypap- 
paxa xoo TipaypaxiKOU Kai xoo cpavxaoxiKod pepooq xpe apoiPaiac avxioxaopc; Sdo 
pr( Xetxxcdv Surotaov aovapxpoei xpq KavoviKOTtoippevpc opiCovxiaq ciTtooxaapc pe- 
xa£p xooc* 

• Plot Zinp: Me xo Koop 7 ri aoxo Sppioopyodvxai xa Siaypappaxa xoo npaypaxiKOO 
Kai xoo cpavxaaxiKoo pepooc xpe avxioxaopc eiooSoo 07roioo5fi7toxe apiGpoo pr| 
Aettxcov SmoXcov aovapxpoei xrjq aoxvoxpxac- 

• Clear : Ejiavacpopa xcov Siaypappaxorv oxr|v apxiKp xooc; Kaxaaxaap. 

• Quit: Koopni yia e^oSo a7to xo Tipoypappa EvalNTD. 

• Hold : Av evepyo7ioip0ei p £ 7 nAoyp aoxp xa vea Siaypappaxa ayeSidCovxai ixavco 
ax a f]5r| o7iapxovxa. 

• Legend Options: Ava^oya pe xp Xe^avxa 7ioo 0eA.oope va epcpavii^exai oxa Sia- 
ypappaxa paq evepyo7ioiodpe xiq KaxaAlpAec; e7tiXoye<;. 

KapxeXa Parameters for self impedance 


H KapxeA.a Parameters for self impedance tioo cpaivexai oxo 6.3 a7toxeAeixai 

a 7 io 6Xa xa catapalxpxa 7teSia Kai Koop7ria yia xov oyeSiaopo xpe iSiac avxiaxaapc evo<; 
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(II] AXTITOl) Sl7rOA.OII (jUVaptflOEl tOl) KOtVOVlKOTTOU] [I£VOU T] (1 1(11] KOI) TOD (h/1). Ta 0710 - 
teAsopata 7ipoKU7ttoi)v peta euro r|A£KtpopayvritiKr| Tipooopoicocn] pe ta 7tpoypappata 
nAA. 

EiSucotepa r] KapteAa Parameters for self impedance aTioteAeitai a7co ta aKoAouOa 
7i85ia, Konp7nd sjuA.oyf|<; Kai KoupTtia Aatoopyicbv: 

• Half dipole length : Edpoq tipcov top r|pipf|Koi><; (h) evoc; prj Aenrou omoAou [m], 
Y7idpxonv tpia TieSia: 

• Start Value : Apyuci] npf| ton Edporx;. 

• Stop Value : TeAikti tipf| too edporx;. 

• Step Value : Bf|pa oapcooriq too edpoix;. 

• Reference Frequency : Iir/v6n]ta Amoupyia*; [MHz], 

• Self Impedance Calculation : Flatcovtag to Koopjri aoto drjpioupyeitai Kd0e <po- 
pa to ap%eio eiooSod in.txt yia Kd0e tipp too 7]pipf|K0i)<; evoc; pr] A£ 7 rtod 5i7t6Aoo, 
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neprypCKpr] xou Tipoypdppaxoi; EJtaA.f) 0 £Ucrr|<; EvalNTD. 6.5 



6.3 : H Kapts^a Parameters for self impedance tou EvalNTD. 


KdA^rrai to FIAA icon xEXxKd napayExai xo apxeio e^68ou zout.txt, xo otcoIo ouy- 
KsvxpcbvEi xrjv avxvaxacrri eigoSou (i8ia avxioxacrr]) auvapxf|OEi xou ppipfiKoui;. 

• Geometry: Me xo tcoup7ii auxo a7t£iKOvi^Exai p yEcopsxpia xr|<; K£paia<; ge ^ex 03 * 
pioxo TtapaBupo p£ xr| Pofi0£ia xrryc; piP>ao0f)Kr|<; Mayavi. 

• Plot Self Impedance: Ilaxebvxac; xo Kouprri auxo 8r|pioupyouvxai xa. Siaypappaxa 
xou 7rpaypaxiKou teat xou cpavxaoxiKou pEpouq xr|<; iSiaq avxioxacrpc evo<; pr| ^£7ixou 
8i7i6}vOU auvapxfjOEi xou KavoviK07ioir|psvou ppippKoui; xou. 

• Clear : Ercavacpopd xcov 8vaypappdxcov oxrjv apxuoi xouq Kaxaaxaar|. 

• Hold : Av EVEpyojtoiri0£i r| £ 7 iiloyfi auxf| xa vsa Siaypappaxa oxeSiaCovxai 7iavco 
oxa f|8r| U7tapxovxa. 

• Legend Options: AvaA.oya p£ xr| XE^avxa Ttou 0sAx)up£ va Epipavv^Etai axa 8ia- 
ypappaxa paq EVEpyorcoioupE xic; KaxdXlrjA^i; E7uX.oyE(;. 
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6.5 


riepiypacpfi kcu avaXucrp Xoyiopucoti. 


6.5 : AiaSiKatria-Bfjpara u7roXoyuTpoiL) xcov ^pToupevcov avTioraoEtov 

Expv 7tapaypacpo Ttepiypacpoupe avaXimKa xa Pppaxa 7iou 7rps7t£i va aKoXouBpBouv 
Kai xa jteSia 7tou ypeiaCexai va aopTiXppcoOodv, cboxe va ylvsxai Ka0£ cpopa imoXoyiopoq 
xpg apoiPaiaq, xpg i8ia<; Kav xpq avxiaxaapc eiooSoo. 

1 . Bppaxa uTtoXoyiopou apoi[3aiaq avxiaxaapc;. 


I xpv KapxeXa Parameters: 

1 . Eioayoupe oxo 7re8io Number of non thin dipoles xov apiBpo 2. 

2. ZopTiXpp envoi) pe oXa xa a7iapaixpxa axoiyeia yia xp yecopexpia xcov SutoXcov, ojico*; 
xpv aKxiva xcov pp Xejrxcnv SmoXcov, xp pexa[3oXp xp<; aKxivai; xcov Xsnzav cruppa- 
xcov Kai xa yeviKOxepa pXeKxpuca xapaKxppicxiKa xcov auppaxcov. 

3. EiriXeyoupe xp ooyvoxpxa Xeixoopyiaq crupcpcova pe xpv 07toia 07toXoyi^ovxai oi 
itpaypaxiKcq Siaaxdaeiq xcov 8uo 8it:6Xcov XI2. 

4. E7riXeyoup£ xo edpoq xipebv xp<; opu^ovxiag a7i6axaapq xcov 86o pp Xeixxcov SmoXcov 
oxa 7i88ia xoo Distance of non thin dipoles. 

5. E7nXeyoupe xp Pa0pi8a otto xpv 07toia 9a PpioKovxai xa Suo 8i7ioXa. 

6. Flaxape xo KOup7ri Mutual Impedance Calculation yia va ^eiavpoei p Tipoaopoi- 
cocrp xpq Siaxaqpq tiou cyoops £7nXe^ei yia xov ojcoXoyiapo xp<; apoiPaiac; avxioxa- 
opq. 

7. Av BeXoupe va Soope xp yecopexpia xpq 8iaxa^p<; 7tou Tipoaopouboape naxape xo 
Koupjri Geometry. 

Zxpv KapxeXa Plot: 

8. Zxo nXaiaio Legend Options £7uXeyoupe xa oxoixeia 7rou BeXoupe va epepavi^ov- 
xai axp Xeqavxa. 

9. Flaxape xo Koupm Plot Mutual Impedance yia va oxeSiaoxodv xa Siaypappaxa 
xoo JipaypaxiKou Kai xoo cpavxaoxiKoo pepooc; xpi; apoipaiaq avxiaxaapc;. 


2. Bppaxa o7toXoyiGpo6 avxiaxaapt; eiaoSoo. 


Expv KapxeXa Parameters: 

1 . Eioayoope oxo Jte8io Number of non thin dipoles xov apiBpo xcov pp Xenxcov 8i- 
jioXcov. 

2. E7uXeyoope xo xpocpoSoxoopevo SinoXo oxo 7i8Sio Active non thin dipole. 

3. Zop7iXppcbvoope oXa xa cuiapaixpxa oxor/eia yia xp yecopexpia xcov 8i7roXcov, O 7 rcoq 
xpv aKxiva xcov pp Xetixcov SmoXcov, xp pexaPoXp xpq aKxivaq xcov Xctixcov aoppa- 
xcov Kai xa yevucoxepa pXeKxpuca xapaKxppiaxiKa xcov ouppaxcov. 

4. EinXeyoope xo eopoq aojrvoxpxcov ttoo 9a 07ioXoyiaxei p avxioxaap eiaoSoo oxa 
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Aia8ucaaia-Bf|paxa U7ioA.oyiapou xcav ^r|xoup£V(ov avTtaxdoEcov 


6.6 


7re§ia tod For Zinp calculation 

5. EioayoDpe oto 7re5io Distance for Zinp calculation xr|v aTOoxacrri twv pr| Axjitmv 
SutoAxov. 

6. EmAdyoDpe xr| Pa0pi8a dto rr|v 07toia 0a ppiaKOvxai ia SuxoAa. 

7. riaxape to KODpiri Calculate Zinp yia va ^EKivf|a£i r| 7rpooopoicL>crri tt|<; Siaxa- 
^r |<5 tod eyoDpe E7nAi^£i yia tov DJioAoyiapo nyc; avxiaxacxri? eio68od.Lto E[38opo 
KECpaAaio 

8. Av OsAoDpe va Sodpe xr| yecopsxpia ny; 8iaxa^r|<; tod 7ipoaopoid)aap£ TiaxdpE to 
KOD p7ri Geometry . 

Ett|v KapxeAa Plot: 

9. Sto 7 iAaicno Legend Options ETTiAdyoDpe xa oxoixeia tod Oetampe va epipavii^ov- 
xai atr| AEqavxa. 

10. riaxape to KODpjxi Plot Zinp yia va oxe8iaaxoDV xa Siaypappaxa tod TipaypaxiKOD 
Kai tod (pavxaaxiKOD pepoDc; xryq avxicxaariq eiooSod. 


3. Bripaxa 07ioA.oyiopod idiaq avriaTacTT]C. 


Lrrjv KapTE/wO Parameters: 

1. EiaayoDps axo toSio Number of non thin dipoles xov apiOpo 1. 

2. £up 7 i^r|pcbvoDp£ oA.a xa ajrapaixriTa oxoixeia yia tt) yecopexpia tod SitoIod, 67tcd<; 
rriv aKxiva tod, xr|v atexiva xcov Aetttcov oDppdxarv Kai xa yeviKOxepa pTxicxpiKa 
yapaKTripiaTiKa xcov cruppaxcov. npocoyri: oA.a xa pry A£7rxd cruppaxa oxriv 7tepi- 
TTTcacn] aDrr) 0a 7ip£7iEi va exodv rriv i8ia aKxiva. 

Snyv KaprsA-a Parameters for self impedance: 

3. ETTiAeyoDpe to Ettpoq xipcbv tod ppipriKODt; tod prj A^tttod SitoAod oxa 7re8ia tod 

Half dipole length. 

4. EmAiyoDps rrj crDXv6xr|Ta AxixoDpyiaq yia xov D7roA.oyiap6 xcov rjAEKxpiKcbv 8ia- 
oxaoECOv tod 8itt6A.od. 

5. naxaps to KODpjtl Self Impedance Calculation yia va lq£Kivf]a£i r\ 7 rpoaopoia)OT| 
-rryq 8idxac,r|q ttod Eyoope ettiAe^ei yia xov DTOAoyiopo nyq iSiaq avriaxaenyq. 

6. Av ©scoops va Sodpe xri yecopexpia xr|q 8iaxa^r|c; tod 7ipoaopoubaap£ 7iaxdpe to 
KOD pixi Geometry. 

7. Zxo rc^aioio Legend Options £7uA£yoDpe xa oxoixeia tod Os^oDps va epipavii^ov- 
xai orr| A^avxa. 

8. naxaps to KODpm Plot Self Impedance yia va oxe5iaoxoDV xa Siaypappaxa tod 
T xpaypaxiKOD Kai tod cpavxaaxiKou pepouq xr|q i5iaq avxiaxaariq. 
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6.7 


riepiypacpp kcci ava7uop 7oyiapucou. 


6.6 : TeviktI TeixoDpyia tod Trpoypdppaxoc; NTD. 

To 7ipoypappa NTD (Non thin Dipole)) airoxeTei £7t£Kxaap ion EvalNTD (7ipoypappa 
e;ia7p0£oap<;) Kai yppoipoixoieixai yia tov ayeOiaopo Kai xpv avd7uop N avioooKeTtov 
SitioT-cov gtov ycbpo. SKOTtoq eivai p e^ayojyf] 8iaypappdxcov yia yeviKeuop xp<; peTexp; 
and pp X£7ixd iooaKe7p 5ijio7a 7/2 oe lit] tenia avioooKeTp tuttou V axov ycbpo. To 
7ipoypappa auxo, Zontov, pjropei va ecdyei xa aKo7ou0a 5iaypappaxa. 

• Aiaypappaxa xp<; iSiaq avxioxaapc (zn) evoq prj Te7rxou avioooKeTet; 5ur67ou ax; 
7ipo<; xt| auyvoxpxa, pexaPa77ovxa<; xa yecopexpuca Kai pTeKxpuca yapaKxppioxiKa 
xon. 

• Aiaypappaxa apoiPaiac; avxioxacpi; (Z 12 ) 5uo aviaooKeTcbv 6i7io7.GOv V ax; Ttpo; 
xr| auyvoxpxa, pexapa/J.ovxa; xpv a7t6oxaap pexa£,u xoix;, xr| ycovia pexacu xcov 
gk£7cov xoix;, KaOa'x; Kai aTTec; 7iapapexpou<; ttou acpopouv xr| yecopexpia Kai xa 
pTeKxpuca yapaKxppioxiK'd xoix;. 

• Aiaypappaxa avxioxaapc; 8io66ou (Zinp) N aviaocnceZcov SutoTcov V ax; 7ipo<; xt) 
auyvoxpxa yia 07ioia5f|7rox8 0eap oxov y<hpo Kai pexaPo7.fi tcov yecopexpuauv na- 
papexpcov xoix; (ycovia pexacu xcov GKe7cbv xoix;, pf|Kp xa>v oKeTcbv xoix;). 

6.7 : nspiypatpfj tod ^poypappaTOi; NTD. 

To Tipoypappa NTD aTtoxeTeixai a7io xpeu; rapxeTec; (Tabs), xpv Kapxe7a Gene- 
ral Options, xt|v Kapxe7a Geometry Characteristics Kai xr|v Kapxe7a Plot impedance. 

Kapxe7a General Options 


H Kapxe7a General Options 7100 ipaivexai oxo Eyppa 6.4 ajroxeTeixai a7to 67a xa 
a7rapaixr|xa 7re5ia yia xov 7rpoa5iopiap6 xaov TeixonpyiKtov yapaKxppioxiKcov pp Te7rxcbv 
avioooK87cbv 5iTx67a)v V Kai 7e7rxcbv cruppaxcov xa 07ioia oyppaxiCouv xa 8ijro7a. Ta 7re- 
5ia auxa eivai i8ia pe eKeiva xp<; Kapxe7a<; Parameters xon Trpoypdppaxoc; 87ta7p08i)Gp;, 
xa OTioia ava760pKav Trapairdvax 

Kapxe7a Geometry Characteristics 

H Kapxe7a Geometry Characteristics non (paivexai oxo Zyppa 6.5 aitoxeTeixai a7to 
67a xa a7iapaixpxa 7ie5ia Kai Koupjnd yia xov 7rpoo8iopiGpo xcov yeaopexpiKcbv yapa- 
KxppiGxiKcbv N pp 7e7rxcbv aviooGK87cbv 8i7r67a>v V Kai xp 0eap xou; oxov ycbpo. Tia 
7oyoui; a7r7o7roipap<; 0ea>po6p8 6x1 0 peyioxoq api0poq xcov 5i7ro7cov auxcbv eivai eivai 8. 
Ta 7i7aioia Non thin dipole characteristics , Radius of thin wires Kai For Impedance 
Calculation eivai xa i6ia pe auxa xpc; Kapxe7ac; Parameters, xa OTioia ava7u0pKav na- 
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ri£pvypa<pf| toi) jrpoypapparoi; NTD. 


6.7 



General Options Geometry Ow acterlstic: I Pfctf Impedance 


Progr am Onions 


Method* ot calculating Z matrix 

C AWl-MAX OF fAMK.AM.) 


Start value (degrees) 
Slop value f degrees) 
Step value (degrees) 


C AMKL-KCAN VALUE Of t AWK.AVL), 

C AS Tl-c MEAN VALLE OT VALLES FOR AMh AND AW. 


Other Otplon* 

r THIN WIRE RANGE TaSTNG 
r EXPORT Z MATRIX 
I~ EXPORT BRANCH CURRENTS 


(• Customize 

Defftut Beslinatlos C *x C «y 


IHETA Valueii 


Insulation Characteristics (Default Options) 


Start value (deg- ees) 0 0 
Slop value (degrees) 90 C 
Step value ( degrees) 1 0 ( 


Oiier radus o( msUaton (meters) 
Oetectnc con start of insulation (relative) 
Conduct rviy ot msUation t mhosAneter) 
Loss tanger t ol insulation 


(• Customize 


Defaut Destinatio: 


Thin Wire Clui octet islics (Default Options) 


Radius ot thin wire (meters) 
vMre condudivSy (mhosAneter) 

Eaetectnc constant of exterior metfcum (nslalrve) 
Cortdudivty of extern medium (ir*iosAneter) 
Loss tangent of exterior mecbum 


Ixppa 6.4 : H KapreA.a General Options rou NTD. 


pandvco, even TtpoariBevrai Kai ra rceSia ton 7i)taiaiou Geometry Characteristics , peaco 
rcov O 7 ioicov KdOopiCovicu ra pr|Kp rcov oks^cov rcov Smotaov ( Ml, M2 ), p ycovia peraco 
rout; (Angle) Kai r| Bear) row; oxov ycbpo ( Translation , Rotation ). 

Ekxo<; ano x a 7 tapa 7 rdvco 7xs8ia p Kapretax Geometry Characteristics aTioreAeirai and 
ra aKoAonBa Koup7na Aeiroupyicbv: 

• Generate Geometry: Me ro Koupm anro 7rapdyerai p yecoperpia rp<; 5iara^pq 
rcov aviooaKsXcbv 5i7ro^cov non crxeSidorpKe KaBcbq Kai to apxeio eiooSon (in.txt) 
yia to Ttpoypappa FIAA. 

• View Geometry: narcovraq ro Koupiri anro arteiKOvi^erai p yecoperpia rpq Siara- 
^pq oe ^excopioro JiapaBupo pe rp PopBeia rpq piP>ao0f|Kpq Mayavi. 

• Simulate : Me ro Koopni anro KaXeirai ro npoypappa FIAA yia va napayei pera 
ano pA^KTpopayvprucp npooopoicoap ro apxsio e^68on zout.txt, ro onoio nepie- 
Xei yia Ka0e cmxyorpra rpv avriaraap eiooSon, Ka0cbq Kai ro cur.txt, ro 07ioio 
onyKevrpcbvei ra penpara rcov rppparcov onvaprpaei aurpq rpq anxvorpraq. 

Kapretax Plot Impedance 

H KapreXa Plot Impedance iron cpalverai aro Exppcc 6.6 anoreXeirai and dXa ra ana- 
pairpra Koupjud yia rov oxediaopo rpq iSiaq, rpq apoiPaiaq Kai rpq avrioraerpq eiooSou 
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6.7 


Ilepiypotcpfi Kai avdAocrri AoyiapiKon. 


[3£NTD 

General Options Geometry Characteristics j Plot Impedance | 

lion thin dipole char aceri sties - ■ ■: — — — 


Number of thn wires per dipole 
Racfeus of non thin dpde (meters) 
Reference Freouency (MHz) 
Number of non thm dpoies 
Active non tWn dipole 


Geometry Char act eristics 




' 


Radius of thin wires — 

Fest value of radio* (meters) 
Last value of radius (meters) 
Rocfrjs of source thn wre (MHz) 

For Impedance Calculation 
Start Frequency (Wlz) 

Stop Frequency (MHz) 

Step Frequency (totr) 


Translation (meters) 
N Ml (meters) M2 (meters) Angle (degrees) Radius of non thm dipole (meters) x y 


Rotation (day see) 
z x(ytoz)y(ztox)z(Ytoy) 


1 |0 075 

*r~ 


h Generate Geometry ^ Vew Geometry 


ffil Snviate 


% Qui 


Sxnpa 6.5 : H KupreAa Geometry Characteristics too NTD. 


oDvapniaei rpc cnjyv6Tr|T«q. Ta anmeAeapaTa TipOKimrouv psra ano r|AeKTpopayvr|TiKr| 
Ttpooopoicocrri pe to Trpoypdppara I1AA Kai Richwire. 

EiSmorepa r| KapreAa Plot Impedance arcoTeAeiTai a no to aKoAoi)0a KoupTua emAo- 
yr)q Kai Aevroupyubv: 

• Plot Mutual Impedance : naTcovraq to Koi)p7ri aoro SppioupyouvTai to Siaypap- 
para tou 7ipaypaTiKon Kai tod ipavTaanKon pepouq rr|q apoiPaiaq avriaTaoriq 86o 
|tt| Aetitcov avtoooKsAcov 8moAcov V <yuvaprr|aEi TT|q <7i)y\'6ir|Taq. 

• Plot Zinp : Me to Koupjri auro 8r|pioupyouvTai Ta Siaypappara tod 7rpaypaTiKOi3 
Kai tod cpavTaoTiKoo pepouq TT|q avrioTacrr|q eiaoSou 07ioiou8r|7tOTe apiOpou pp 
Aetitcov avioocrKeAcbv SmoAcov V ouvapTpoei Tpq auyvorpTaq. 

• Clear : Ercavacpopd tcov SiaypappaTCOV GTpv apyiKp Touq KaTaaTaerp. 

• Hold : Av evepyo3Toir]0ei p £7nAoyf| auTp to vea SiaypappaTa ayeSidCovTai navco 
oTa p8p DTtdpyovTa. 

• Legend Options : AvdAoya pe tt| AeqdvTa nov OeAoupe va epcpaviqeTai oto 8ia- 
ypdppaTu paq EVEpyojroioupe Tiq KaTaAApAeq emloyeq. 

• Extra Legend Options for Mutual Impedance : EjitAsyoupe tt| AeCuvto auTf) va 
epcpaviqeTai OTa SiaypappaTa paq povo OTav U7roAoyiqoupe apoi(3aia avrioTacrp 
Kai peTafldAAoupe Tpv aTioaTaap peTaqu tcov SmoXcov. 

EKToq ano Ta 7iapa7rdvco 7ie8ia Kai Konprcid, wtapyei Kai to Quit, pe to onoio pyaivoupe 
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flepiypacpii tod 7ipoypdppaTO<; NTD 


I COO I CC5 1 250 1 275 1300 


925 050 075 10001025105010751 lOCl 1251 1501 K 


Z^ppa 6.6 : H KapxeA.a Plot Impedance too NTD 


onto to 7 ipoypappa NTD. H 5ia5iKaaia pe tt|v onoia imo^oyi^oupe xa peye0p sivai 
Ttapouoia pe aurfi iron TrspiypacprjKe yia to 7rpoypappa EvalNTD. 



KsqxzAaio 7 : HvyKpiaai; £^a>^0£ij(Tt;i<;. 


7.1 : EiGayioyrj. 

Xxo KSipaAaio auxo yivovxai auyKpiasi<; xcov 5iKcbv paq aTioxsAsapaxcov txou jrpopA- 
0av arco xa 7rpoypappaxa EvalNTD Kai xo NTD kcu xa orcoia xP0aiRO7roiouv yia xr|v 
r|A£Kxpopayvr|xiKf| 7rpoaopoioaar| xo Flpoypappa Asjxxou Xuppaxo<; yia AiacpopsxiKsq 
Akxivs<; (n.A.A.) ps avxiaxoixa aTioxsAsapaxa xr|<; PipAioypaipiai; Kai aAAcnv 7ipoypap- 
paxcov. 


7.2 : EoyKpiociq apoiPaiaq avTioTaarjq yia AsTrxd 8i7roAa. 

ApyjKa xpnaipojrouiaape xo povxsAo xou prj As7ixou SmoAou yia Asjrxd SutoAa yia 
va Soups Txcoc^ oup7ispi(pspsxai os auxpv xr|v opiaicf| 7rspi7rxa)crri Kai av 7tAr|aidC,Ei xiq xi- 
psq xt|<; PiPAioypacpiac;. 'Exai, oxa Zx^paxa 7.1 Kai 7 . .2 ipaivovxai xo jrpaypaxiKO Kai xo 
cpavxaoxiKO pspoq xiy; apoiPaiaq avxiaxaar|c; 8uo As7ixcbv SutoAcov M2 urco paOpiSa 0 
co<; 7ipo<; xr|v KavoviK07roir|pEvr| a7r6axaax| psxa^u xoug arco xo 7rpoypappa pag, xx; ar|- 
psubcsic; xou paOppaxoc; Kspaicbv II, xr|v spyaaia xou King, [41], Kai xo PiPAio Kspaubv 
xou Kraus, [33]. Ta Siaypappaxa auxa avaipspovxai as a^sipcDi; AsTrxa SuroAa M2 ps 
L/D=°°, o 7 tou L xo pf)KO<; xou SmoAou Kai D r| Siapsxpoc; xou. Ta E7topsva axnpaxa, 
7.3, 7.4 Kai 7.5, 7.6 avaipspovxai as Aoyou q L/D=11000 Kai L/D=73 avxiaxoixa. Ako- 
AouGouv avxiaxoixa Siaypappaxa, Exnpaxa 7.7, 7.8, 7.9 Kai 7.10 xa 07toia avaipspovxai 
as Suo Asrcxd Si7toAa M2 ujto Pa0pl8a A/4 Kai M2. 

Tia xa 7tapa7idvco 8iaypappaxa xo povxsAo tiou xpxiaipojtouiaaps yia xo 8i7toAo ano- 
xsAsixai and 4 Asrixa auppaxa ps aKxiva 0.004mm. H aKxiva xou 8i7ioAou axrjv Ttspurao- 
ari 7 tou L/D=73 sivai 3.4mm, axriv 7ispi7ixcoari 7iou L/D=l 1000 sivai 0.023mm, svcb axpv 
7rEpi7ixcoari Ttou L/D=°° yia va 7tpoasyyiaoups xo arrsipo XPH 01 ! 1071010 ^! 18 M ia apKsxa pi- 
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7.2 


Euytcpiaen; E7ia/>.r|0soo£iq. 


Kpf) xipp aicrivcu; 0.01 1mm. Xs k& 0 e 7 t 8 pv 7 itcocrr| s/oops pEpipvrjoEi o'jaxg 7tAx|poovTcu oi 
yecopexpiKoi 7 i£piopiapoi. 


2 Thin Dipoles A/2. Grade 0 


[ nAA NOTES H.E. KING J. KRAUS 1 



Xyppg 7.1 : IlpaypaTiKO pepoq tt|<; apoiPalag avTiotaorn; 5 do a7reipo)g Xzmcbv SinoXcov 
XJ2 dtco PaOpiSa 0 oDvapniaet tod yo/X. 


2 Thin Dipoles A/2. Grade 0 


[ riAA NOTES H.E. KING -m- J. KRAUS 1 



Xxnpg 7.2 : OaviaatiKO pepoq Tty; apoiPaiac^ avTiaiacirp 800 aTrsipax; Xetitcov 8ut6Xcov 
X 12 D7io PaOpiSa 0 oDvapTrjasi tod yo IX. 
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EuyKplogic; apoiPaiac, aviiaxacrriq yia 5i7ioXa. 


7.2 


2 Thin Dipoles A/2. Grade 0 


[ nAA J. KRAUS ] 



Xyf)pa 7.3 : npaypariKO pepot; xriq apoifiaiaq avriaxaaric 5uo X£7tT(i)v Smotaov )J2 pe 
L/D=l 1000 imo PaOpiSa 0 awaprrjciEi tou yoA,. 


2 Thin Dipoles A/2. Grade 0 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


lyfipa 7.4 : OaviaotiKO pepoq rr|c; apoiPalaq aviiaiaoric Suo Xxjrrcbv SmoAxov A/2 ps 
L/D=l 1000 u Tio Pa0pi8a 0 ai)vaprr|oei too yoA. 
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7.2 


Euyicpiaeic; c7raAT|Qsi)G£ic;. 


2 Thin Dipoles A/2. Grade 0 


[ nAA J. KRAUS ] 



y 0 /A 

^CTpa 7.5 : ripaypaiiKO pr.poq rrn; apoi(3aia<; avTioxacyrn; 5i3o Ietitmv SutoX.cov X/2 ps 
L/D=73 DTio paOpiSa 0 GUvapif|Gei too yo/X. 


2 Thin Dipoles A/2. Grade 0 


[ nAA J. KRAUS ] 



Exn^ a 7.6 : OavtaouKo pr.poq tr|q apoipaiac, aviiaraariq 8oo A£ 7 tTcbv SuroAxov X/2 pe 
L/D=73 TJ7to PaOpiSa 0 Guvapnicei too yo/X. 
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MUTUAL REACTANCE [Ohm] I MUTUAL RESISTANCE [Ohm] 


XuyKpiosiq apoiPcuaq aviiatacrrn; yia h:nza SmoXa. 


7.2 


2 Thin Dipoles A/2. Grade A/4 

[ nAA NOTES H.E. KING J 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


: npaypanKO pepo<; xiy; apoipmaq avrioraar|<; 5i>o XxTrrcbv SmoXcov XJ2 wio 
pa0pv5a A/4 cmvaprr| 0 £i xou yo/A. 


2 Thin Dipoles A/2. Grade A/4 

[ nAA NOTES H.E. KING ] 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


lyrilia 7.8 : Ogcvtoigtiko pepoq tt)<; apoiPaiac avxiaTaor|c; 5i3o A£7ircbv SuroAwv )J2 i)7ro 
Pa0pi5a a/4 cruvapinioei tou yo IX. 
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7.2 


EuyKpio£i<; £7iaAr|0£ua£i.<;. 


2 Thin Dipoles A/2. Grade A/2 


[ nAA NOTES H.E. KING ] 



Dyrilia 7.9 : IIpaypaxiKO pepoq xr|q apoiPaiou; avxiaxacrqi; 8i>o A£7txcov SmoAcov A/2 imo 
Pa0pl5a A/2 cruvapxf|aei xou yg/A. 


2 Thin Dipoles A/2. Grade A/2 


[ nAA NOTES H.E. KING ] 



Zxf|pct 7,10 : OavxaaxiKO pipoi; xr|<; apoiPaiaq avxiaxaarn; 8u o A£7txd)v SutoAcov A/2 otto 
Pa0pi5a A/2 auvapxr|o£i xou yo/A. 
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luyKpioEiq i8iaq avxioxaoriq yia (xrj Xenia chniAa. 


7.3 


Atto ta Trapeurdveo Siaypappaxa 7tapaxr|poup£ oti oi xipdq tcov appEicboEcov xou pa- 
Oppaxoq tcov Kspaicov II, xpq Epyaoiaq tou King, [41], Kai tou pi[37.iou KEpaubv tou 
Kraus, [33] oup7ri7rxouv oxeSov aTtoXuxa, sveb oi xipsq yia to 5iko paq povTcAo oxpv 
opiaki] auxf| TiEptirTiocn] rtA.rjoid^ouv 710 A.U iKavo7toir|TiKd xiq 7tapa7cdvco xipsq. 

7.3 : HuyKpiCTEiq i5iaq avrioraariq yia pi] 7xma 5i7ro>vCt. 

Mexo arto xiq ouyKpiosiq xpq apoi(3a(aq avxioxaoriq yia Xetito 8i7toA.a aKo7.ou0ouv 
oi ouyKpiosiq xpq iSiaq avxioxaoriq yia prj )xma 8i7roXa, XyripaTa 7.11, 7.12, 7.13 Kai 
7. 14 . Apxwa cruyKpivapE sva su0uypappo piy Xetito 8moA.o 7/2 oxa 300MHz p£ TAyo 
a/7.= 0.0509, otiou a p aKxiva tou Suio^ou ps xa avxioxoixa a7raxE7£opaxa xou Richwire 
Kai xpq spyaoiaq xou Pereira Kai ouvspyaxcbv xou, [42], Ixpv Epyaoia auxp Trapsxovxai 
£7riopq Kai ajroxEXEopaxa pExpposcov yia to Trapanavco 5i7roTtO. 

Ixp cruvExeia ouyKpivaps xa aTtoxsTiopaxa 7rou TrppapE aixo xo n.A.A. yia sva pr) 
Txttxo ioooK£7£q Sitio^o xuttou V p£ xa avxioxoixa xou Tipoypuppuxoq MMANA (Method 
of Moment Analysis) yia xpv i5ia yEcopExpia, [43]. 

'OTrcoq cpaivExai otto xa Siaypappaxa airo Tp ouyKpiap tcov aTioxETEopaxcov paq p£ au- 
xa xou Pereira Kai tcov ouvEpyaxcbv xou, [42], r| oupTiepicpopa xooo xou 7tpaypaxiKou oao 
Kai xou cpavxaoxiKOU pepouq xpq i5iaq avxioxaoriq Eivai opoia. £e apKEXEq ouxvoxpxEq 
oi xipdq xauxiqovxai evco oe aXkzq u7idpxouv piKpsq Siacpopsq. Ooov aepopa Tp ouyxpiop 
ps xa a 7 roxE>xapaxa xou MMANA ExoupE pEyaluxspp xauxiop xooo oxo TipaypaxiKO 
ooo Kai oxo cpavxaoxiKo pspoq xpq iSiaq avxioxaoriq. 

Qq xeTako oup7i£paopa Xourov, p7ropoups va TioupE oxi xo povte7.o sivai aeioTiioxo 
Kai 7iapouoidCEi iKavoTroipxucd a7tox£?xopaxa xooo yia xpv i8ia avxioxaop (avxioxaori 
siooSou) ooo Kai yia xr|V apoipaia avxioxaori. 
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INPUT REACTANCE [Ohm] 


7.3 


X/uyicplaeii; 8Jta7r|0EX)aEi<;. 


Non Thin Dipole A/2 at 300MHz 


[ nAA F.D.Q. PEREIRA RICHWIRE MoM ] 



7.1 1 : rtpaypariKO pepoc; xiy; iSiac; avxiaxacrric svoq pit| A£7rxou eu0uypappou 7/2 
oxa 300MHz <ruvapif| 08 i xr|<; oar/v6xr|xac;. 


Non Thin Dipole A/2 at 300MHz 


[ nAA F.D.Q. PEREIRA RICHWIRE MoM ] 



FREQUENCY [MHz] 

7.12 : Oavxaaxiko pepoc tt|<; iSiaq avxiaxa<rr|c; evoq pr| 7e7ixox> eu0i3ypappou 7/2 
oxa 300MHz ouvapxr|oei xpq ox)xvoxr|xa<;. 
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SuyKpicTEic; i8ia<; avxioxacrp<; yia pi] h:nxu 8inoXa. 


7.3 


Non Thin V Dipole 


[ nAA MMANA ] 



Ij^ppa 7.13: npaypaxuco pepoq xp<; iSiac; avxiaxaOTiq cvoq pp ^Tixoi) 8ui6A.ou rimon V 
cruvapxpaei xnyq oxixvoxpxac;. 


Non Thin V Dipole 


[ nAA MMANA ] 



FREQUENCY [MHz] 


I^ppa 7.14 : OavxaoxiKO pepoq xpq i5iat; avxiaxacxpc; evo<; pp X^Tixoi) 5m6?iOU xx)7iou V 
cxuvapxpoei xpq mr/voxpxuc;. 
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KccpaXaio 8 : ApiOpTjTiKa a^oTcXiapara. 


8.1 : Eiaaytoyrj. 

Ito KecpaXaio auxo TrapooaidCovxai xa api0pr|xiKd a7ioxeXeapaxa and xiq irpocopoico- 
oeiq 7Tov 7ipaypaxo7toif|0r|Kav. Ta 8iaypappaxa Jtpoepxovxai and x a 8do Trpoypappaxa 
jiou avaitTu^ape, to EvalNTD Kai to NTD. Ta Siaypappaxa acpopouv aoyKeKpipeva xr|v 
i8ia avTioxacrri evoq SuroXou, tt|v apoi|3aia avxiaxacrr| 8uo SuroXcov rai xr|v avTiaxaaTi 
eiaoSoo yia ojcoiooi] jtote apiOpo 8ut6Xcov. 

8.2 : Aiaypappaxa Trpoypdpparoq EvalNTD. 

'OXa xa Siaypappaxa too 7ipoypdppaxoc; EvalNTD acpopodv eo0dypappa laocnceXTi 
(IT) Xejtxd 8i7ioXa xa oiioia elvai TipoaavaxoXiapeva Kaxa xov dqova z. 

8.2.1 : Aiaypappara i5ia<; avTiaracnic; 

Tia xov 07ioXoyiop6 xcov Siaypappaxcov xr|c; iSiaq avxioxaoriq 0ecopr|Gape eva pr| Xejrxo 
SItioXo pe oripelo xpocpoSoaiaq axriv apxn xcov aqovcov, 67icoc; cpaivexai axo S^ripa 8.1 . 
To 8moXo aoxo ajtoxeXmai otto 12 Xsnza ooppaxa pe aKxiva 0.9mm. 

H TrpcbxTj cmyKpicrri 7100 Kavoope acpopa xa a7ioxeXeopaxa xr|<; 7ipoaopoicoor|i; evoq 
pr| Xe7xxod 8iti6Xou and xa 7tpoypdppaxa EvalNTD Kai Richwire Kai Tiq Kap7ruXeq xcov 
OTipeicdoecov. Xxa Sxfll 10110 8.3, 8.4 rj Kap7ruXr| pe oovexri ypappr) avxiaxoixel oxa arcoxe- 
Xeapaxa too 7ipoypdppaxoq EvalNTD yia eva Xenzd 81710X0 xpTioipojroicbvxat; to povxeXo 
paq ps Xoyo a/X=0.0035 (a r] aKxiva too 81716X00 Kai X xo pf|Koq tcupaxoc oxr| ooxvo- 
xr|xa avacpopaq). H Kap7roXr| pe 8iaKeKopevr| ypappi] Kai xexpaycova avxioxoixei ox a 
a7toxeXeapaxa too Richwire yia xo ISio 8(710X0, evcb r| KapTroXi] pe 8iaK8Kopevr] ypappf| 
oxiq crripeicbaeiq yia SlrcoXa pe xo 1810 Xoyo a/X, [5]. Sxa ^X T ll iaTa 8-3, 8.4 01 KapTxoXeq 
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8.2 


Api0pi]xiKd ajroxeTxopaxa. 



arco xa 7ipoypappaxa EvalNTD Kai Richwire xauxi^ovxai, evcb ce oyj/or\ pe auxeq xcov 
oripeicboecov eyouv piKpeq a7ioK?aoeiq. 

Ixa Siaypappaxa xcov lyppaxcov 8.5, 8.6 cpaivovxai avxiaxoiya xo Ttpaypaxuco Kai xo 
cpavxaoxiKO pepoq xpq i8iaq avxiaxaar|q auvapxr|oei xou Kavovucojroiripevou i]pipf|KOuq 
(h/A.) xou 8m6Aou yea Siacpopeq xipeq xou Aoyou a/X, otiou a r| aKxiva xou Sutoaou Kai X 
xo pr|Koq Kupaxoq oxr| ouxvoxr|xa avaepopaq. 

Ixa ayppaxa auxd ejoAe^ape xouq auyKeKpipevouq Aoyouq a/X ebaxe xo SircoAo va 
eivai ayexiKa Aercxo Kai va eivai Suvaxp r| auyKpiai] pe xo avxiaxoiyo Siaypappa xcov 
oripeicboecov, [5] tiou avacpepexai ae lenra ouppaxa, I^ppa 8.2. 

Ajio xi] ouyKpiori xcov Siaypappaxcov xcov lyppaxcov 8.5, 8.6 cpaivexai oxi xo cpav- 
xaoxiKO pepoq xr|q iSiaq avxioxaariq eyei xpv i8ia aup7iepicpopd pe xo avxioxoiyo xcov 
oripeicboecov. flio auyKeKpipeva, oAeq oi Kap7tuAeq xepvovxai oxo aripeio tiou avxioxoi- 
7 v ei 08 pi']Koq SmoAou )J2. To cpavxaoxiKO pepoq xpq avxioxaorjq eiooSou oxo appeio 
auxo 8X8i xipfj 68.75<T. To 7tpaypaxiK0 pepoq cpaivexai va eivai o%e86v ave^dpxrjxo and 
xr| pexupoAi] xou Aoyou a/X, iSiaixepa yia puepeq xipeq auxou, Kai opoio pe auxo xcov 
oppeicboecov. H xiprj xou 7tpaypaxiKou pepouq 7iou avxioxoixei ae SirtoAo )J2 Kupaivexai 
Ttepurou aiio 78 ecoq 95 yia xouq Siacpopouq Aoyouq a/X. 

Ixa Siaypappaxa xcov Ixr|pdxcov 8.7, 8.8 cpaivovxai avxioxoixa xo 7rpaypaxiK0 Kai xo 
cpavxaoxiKO pepoq xpq i8iaq avxioxaoriq ouvapxf|aei xou KavoviK07iou]pevou r|pipr|Kouq 
(h/A.) xou SuxoAou yia Siacpopeq xipeq a/X, oi onoieq eivai apKexa peyaAuxepeq ano auxeq 
xou 7tpor|youpevou Siaypappaxoq cboxe va KaAuvpoupe aKoprj tuo ” 7 raxia” SijioAa. Atio 
xa oxnpaxa auxd cpaivexai oxi t] oupnepicpopa yia xo cpavxaoxiKO pepoq Siaxrjpeixai i8ia, 
alXa pexaxomqexai xo appeio oxo 07toio xepvovxai oAeq oi Kap 7 ruAeq oe yapT]Aoxepr| xipf| 
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8.2 


ApiBinyriKd anoTeXiopata. 


Non Thin Dipole 


[ nAA NOTES RICHWIRE MoM ] 



h/A 


Xyripa 8.3 : ripaypaxiKO pcpoc xr|<5 iSiac avTiatnoric cruvapxr|CT£i xou h/X yia Xoyo 
a/X=0.0035. 


Non Thin Dipole 


[ nAA NOTES RICHWIRE MoM ] 



Xyripa 8.4 : Oavxaoxuco pcpo<; rrjq i8ia<; avxiaxacny; auvapxf|aei xou h/X yia Xoyo 
a/X=0.0035. 


8-4 




Aiaypappara 7tpoypdppaTO<; EvalNTD. 


8.2 


Non Thin Dipole 


[ 0.002 0.004 0.006 0.008 -O- 0.010 -O- 0.012 ] 



8-5 : ripaypaiiKO pepot; rr|q iSia^ avriaxaoric; cruvapxriaEi too h/A yia Aoyouc; a 7A 
and 0.002 so*; 0.012. 


Non Thin Dipole 


[ 0.002 0.004 0.006 0.008 -0- 0.010 -CJ- 0.012 ] 



h/A 

lyppa 8.6 : OavxaaxiKO pepoq xpc i5ia<; avxlcxaar|<; cruvapxr|a£i too h/A yia Aoyouc; a/A 
airo 0.002 £to q 0.012. 
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8.2 


ApiO(iT]xiKd a3ToxeXda(iaxa. 


Non Thin Dipole 


[ 0.010 0.012 0.016 0.020 -O- 0.024 -D- 0.028 ] 



£%ripa 8.7 : npaypaxuco pipo; xr|<; i5vaq avxlaxacrr|<; cruvapxf| 0 £i xou h/X yia Xoyoug a /X 
and 0.010 egoc; 0.028. 


Non Thin Dipole 


[ 0.010 0.012 0.016 0.020 -O- 0.024 -D- 0.028 ] 



SXHP a 8.8 : OavxaoxiKo pepog xr|<; i8ia<; avxiaxaariq cruvapxr| 0 £i xou h/X yia Xoyou^ a/X 
and 0.010 ecog 0.028. 
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Aiaypappaxa jrpoypd(.i|.taxo<; EvalNTD. 


8.2 


Non Thin Dipole 


[ 0.0005m 0.0010m 0.0015m ] 



Exripa 8.9 : npaypaxiKO pcpoc; rryc; iStaq avxiaxaor|<; cxuvapxiioei xou h/A. yia Siacpope- 
xiKsq aicxivsc; Aonxcov cruppaxcov icai yia Aoyo a/E=a/X=0.012. 


Non Thin Dipole 


[ 0.0005m 0.0010m 0.0015m ] 



h/A 

EXHPa 8.10 : OavxaoxiKO pepoq xx|<; i5ia<; avxicxaar|<; cruvapxr)oei xou h/A yia Staipope- 
xnceq aKxiveq Akimov cuppaxaiv Kai yia A.oyo a/A=a/A.=0.012. 
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8.2 


ApiOppxuca ajroxEAdopaxa. 


Lrp ctuvexeux pg^Exaps xpv ETriSpacxp Kd 7 ioicov yapaKxppiaxuccbv xou povx 6 Ax)u xou 
up Xs7ixot3 8i7i:6aou oxpv iSia avxloxacrp. H 7 cp<oxp Tiapdpexpoc 7 tou pExaPaAAoupE si- 
vai oi aKxivet; xcov XgTrxdiv cruppaxcov and xa o 7 : 01 a anoxsA^txai xo pp Xetixo 8 ( 710 X 0 , 
lyppaxa 8.9, 8.10. Oi xipeg xcov aKxivcov icupaivovxai a 7 io 0.0005m eco<; 0.0015m ava 
0.0005m. 'Ottcoc; cpaivsxai xo Ttpaypaxixo pgpoc; pevei av£ 7 xpp£aoxo and xp pcxaPo/.p 
auxp, evco xo cpavxacxiKO Jiapouaidixi Kd 7 roi£<; 5 ia(popo 7 torpo£ic;. H SsuxEpp /rapdpExpoq 
7 too pgxapdAAoupE fivai o apiOpoc; xcov Ai£ 7 ixcbv 7 i£pi(p£p£iaKcbv cruppaxcov citio xa 07101 a 
ajioxElaxai xo pp A^ettxo 81t:oA.o, Lyppaxa 8.1 1, 8.12. H xipp xou apiOpou auxou Kupai- 
VExai and 4 Xsm a auppaxa eco<; 16 ps Pppa 4. Atio xa Siaypdppaxa 7 rpoKU 7 rx£i 6 x 1 xo 
xrpaypaxiKO pgpoq psvsi av£7xpp£aoxo, evco xo cpavxaaxiKO TrapouaiaCsi Kd7toi£<; piKpgq 
pgxaPoAiq psypi xa 8 Aetixo cruppaxa Kai and 12 Kai Tiavco 8ev spcpaviipn. Kapid aAAayp. 


Non Thin Dipole 


[ 4w/d 8w/d 12w/d 16w/d 1 



h/A 


£xnpa 8-1 1 : npaypaxiKO pspoq xp<; iSiac; avxioxacrpi; cruvapxpcrEi xou h/A. yia Siacpops- 
xiko apiOpo A£7txcbv 7T£pi(p£p£iaKd)v cruppaxcov ava pp Ag7tx6 8i7roA.o Kai 
yia loyo a/A=0.012. 
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SELF REACTANCE [Ohm] 


Aiaypappara /ipoypdppatoc; EvalNTD. 


8.2 


Non Thin Dipole 


[ 4w/d 8w/d 12w/d 16w/d ] 



h/A 


Iyf]pa 8.12: OaviaoiiKO pcpoq xr|q iSiac avuaTaar|c ouvapniaEi tod h IX yva 5ia(pope- 
tiko api0po ^87iicbv TtspupepeiaKcov ouppaicov ava pp Xenro 5i7toXo Kai 
yia A.oyo aA=0.012. 
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8.2 


ApiOppxuca ajroxeXeopaxa. 


8.2.2 : AiayptinnctTa apoiPaia<; avTicTTaGT|<;. 

Ik'OTtoq paq rival va e^ayoope Siaypappaxa apoiPaiaq avxiaxaap<; petard 8 do pp 
Xe 7 rxcbv SmoXcov Kai va ta ooyKpivoope pe xa avxiaxoixa xcov oppeicbaecov, [5], H 7 ipcbxp 
opaSa Siaypappaxcov acpopa Sijro^a )J2 xojxoOexppeva imo Pa0pi8a 0. Lxo Xyppa 8.13 
cpaivexai p apoiPaia avxioxaap 8 do Aejixcbv binoXcov )J2 otco PaOpiSa 0 adpcpcova pe xiq 
appeicbaeu; xcov Kepaicbv. 




SXPI^tx 8.13 : ApoiPaia avxiaxaop Sdo A£ 7 ixcbv SuroA.cov XJ2 0716 Pa0pi8a 0, (appeicboeic; 
Kepaicbv A.n.0., [5]. 


H Tipcoxp adyKpiap ttoo ravoope acpopa xa aitoxeAeapaxa xpq 7ipoaopoicoap<; Sdo pp 
Xc7ixcbv 8i7ioA.cov XJ2 ojio pa0pi8a 0 ano xa 7rpoypappaxa EvalNTD Kai Richwire Kai 
xi<^ KapjrdAeg xcov appeicboecov. Ixa E^ppaxa 8.14, 8.15 p KapiuAp pe oovexp ypappp 
avxiaxoiyei oxa ajioxeXeapaxa xoo 7ipoypdppaxo<; EvalNTD yia Sdo pp Xejtxd OiTiorix pe 
aKxiva a=0.006m axa 600MHz (a/A.=0.012) Kai api0po aoppaxcov 12. H KapmoX.p pe 
8iaKeKopevp ypappp Kai xexpaycova avxioxoiyei oxa ajroxeXecpaxa xoo Richwire yia xpv 
i8ia yecopexpia, evcb p KapmAp pe SiaKeKopevp ypappp oxo 8iaypappa xcov oppeicbaecov 
yia 8do Ae7rxd binoXa otto xpv i8ia Pa0pi8a. Zxa E^ppaxa 8.14, 8.15 oi Kap 7 rdXeq and xa 
7ipoypappaxa EvalNTD Kai Richwire xaoxi^ovxai. Ee oxeap pe aoxp xcov oppeicbaecov 
Tiapaxppodpe oxi i)7idpxei pexaxo7aop xcov peyioxcov Kai elaxioxcov 7ipoc pucpoxepec; xipeq 
xpq KavoviK07ioippevp<; a7rooxaap<; pexacd xoo<; (y 0 /l). 

~ Ta Exppaxa 8.16, 8.17 cpaivovxai xo TipaypaxiKO Kai cpavxaoxiKO pepoc; xp<; apoi- 
Paiaq avxioxaap c; 8do SuioEcov o7io Pa0pi8a 0 aovapxpaei xp<; KavoviK 07 ioippevpq a 7 io- 
oxaopc pexacd xooc; (yo/A). Ta Siaypappaxa 7ipoKd7rxoov yia Siacpopexucei; xipec; xoo 
edpoog xcov aKxivcov xcov Xe7ixcbv aoppaxcov. EoyKeKpipeva, yia 0.0005-0. 0007m, 0.0009- 
0.0011m Kai 0.001 12-0. 0014m. riapaxppodpe oxi p oopnepicpopd xpc; apoiPaiaq avxi- 
oxaapg eivai irapopoia xooo yia xo TipaypaxiKO ooo Kai xo cpavxaoxiKO xpq pepog pe 
aoxp xcov oppeicbaecov. 
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Ataypappata jtpoypappoiToq EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade 0 


[ flAA NOTES RICHWIRE MoM ] 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


lyripa 8.14 : npaypainco pspoc; rr|c; apoiPaiac; avTiaiaar|<; 5uo 5i7i6X.cov imo PaBpiSa 
0 CTuvaptriaEi too yo/Z (yia to povTeXo paq a/Z=0.012). 


2 Non Thin Dipoles. Grade 0 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


lyfipa 8.15 : OavtaoiiKO pspoc; rry; apoiPaiai; avikn:aoT|<; 5uo SmoAwv imo PaBpiSa 0 
ouvapifiaEi too yoA. (yia to povteZo paq a/A=0.012). 
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8.2 


Api0|ir|TiKd a7ioTgXio|iata. 


2 Non Thin Dipoles. Grade 0 


[ 0.0005m-0. 0007m 0.0009m-0. 0011m 0. 0012m-0. 0014m ] 



Iffipa 8.16 : FlpaypaxiKO pepoq rr|i; apoiPaiac; aviiatacrrn; 5uo SuroXcov imo PaGpiSa 0 
<n)vapxf)asi tod yoA. yia Siacpopgxucec; aKxivgc; Xsjtxcbv cruppaxcov icai yia 
Xoyo a/X=0.012. 


2 Non Thin Dipoles. Grade 0 


[ 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



y 0 /A 

Ixfm a 8.17 : OavxaoxiKO pepo<; xr|<; apoiPaia<; avxioxacrr)c; 8i3o SutoXmv utio PaGpiSa 0 
CTDvapxr|CT8i xou yo/X. yia SiacpopgxiKoc aKxivsq Xetixcov cruppaxcov Kai yia 
Xoyo a/X=0.012. 
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Aiaypctppaxa rcpoypappaTOS EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade 0 


[ 4w/d 8w/d 12w/d 16w/d ] 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 

I^pa 8.18 : npaypaxuco pspo<; rryc; apoipaiaq avTioxacniq 5oo 8ui:6Aa>v ono Pa0pi8a 
0 covapxr|a£i too yo /A yia SiaipopETiKO api0po AE7tx(bv nepopepEiaKcov 
aoppaxcov ava pr| Ae7i:t6 SitioAo Kai yia Aoyo a/A=0.012. 


2 Non Thin Dipoles. Grade 0 


[ 4w/d 8w/d 12w/d 16w/d ] 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 

L^ppa 8.19 : OavxaoxiKO pEpoc; xr|q apoiPalag avxiaxacxric; 8i>o 8moAa)v 07i6 pa0pi5a 
0 cruvapxriaEi too yo/A yia SiaipopExuco api0po AEnxcbv ^EpiipEpEiaKtov 
croppdxcov ava pr| A£7txo 8i7toAo Kai yia Aoyo a/A=0.012. 
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8.2 


Api0|ir|TiKd a7tOTE/,i;ajiaTa. 


2 Non Thin Dipoles. Grade 0 


[ 0.0051m 0.0060m 0.0080m ] 



Iffilia 8.20 : npaypaiiKO pspo<; tt|<; apoiPcuac; avriaTaor|c; 8uo SutoAcov wio Pa0pi8a 
0 (Tuvttprr]GEi tou yo/A yva StacpopEUKri cncriva pny Aejitou SuioAou. 


2 Non Thin Dipoles. Grade O 


[ 0.0051m 0.0060m 0.0080m ] 



^Xfm a 8.21 : OavtaoTiKo pepoq tt|<; apoiPaiag avTioxacrr|c; 5i3o SmoAcov oto Pa0pi8a 0 
ouvaptr]a£i too yo/A yia 8iacpoperncf| aKiiva pr| Aettioo SuioAou. 
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Aiaypdppaxa 7ipoypappaxo<; EvalNTD. 


8.2 


Xxu £7r6(ieva oyppaxa, Xyppaxa 8.18, 8.19 p£xapdA2.oi>p£ xov apiQpo xcov fo'.nnhv 
rt£pi(pepeiaKU)v oxippdxcov ava 5koA.o Kai E^ayoupe diaypdppaxa yia xo 7tpuypaxiKo 
Kai xo (pavxaoxiKO pepoc; xqc; apoiPalac; avxiaxaain;. 'O7to)(; (palvexai oi pexapoXdq tiou 
7rpOKx')jrxoi)v sivai oyexiR'd pucpEq. 

TeXo<;, oxa X^ripaxa 8.20, 8.21 rcapayoupE diaypdppaxa yia xo TipaypaxiKO Kai xo 
cpavxaaxiKO pepoq xrjq apoiPaiaq avxiaxacrr|<; odJaxCovxaq xriv xipp rqq aKxivaq xcov pr| 
Xetxxcov duiotaov. H xipf) xrjq pexapaAXexai and 0.0051m ecdc; Kai 0.008m. napaxrjpou- 
ps oxi KaOtcx; ajiopaKpuvopaoxE and xr| cn>v0f|Kr| X£7rr6xr|xaq xou dutoXox) xa xorciKd 
peyiaxa Kai cXdyioxa xcov Siaypappaxiov p£xaxo7U^ovxai Jipoq yapriXoxcpcc xipdq nyc; 
Kavo\’iK07ioiTip£vr]; artooxaopq. 
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8.2 


ApiOpiyxoca ajroxeAeopaxa. 


H 8e6xepr| opaSa Siaypappaxcov acpopa SuxoAa >72 xo7to0exr|pEva imo Pa0pi8a >74. 
Ixo X'/jipa 8.22 cpaivexai r| apoiPaia avxiaxaor| 86o )x7zxcbv SutoAcov >72 into Pa0pi8a 
XI A aopcpcova pe xig oripeicboeig xcov Kepaicbv. 


BO 


60 
tn 

x 
o 

20 

M 

X 

- 0 
N 

a 

-20 
-40 

0 .2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0 

i 

yo 

x 

Syripa 8.22 : ApoiPaia avxioxaar| 86o Ae7txcbv SijioAxov >72 0716 PaOpiSa A/4, (or|peicb- 
oeig Kepaicbv A.n.@., [5]. 



H 7rpcorr| cruyKpiari Ttoo Kavoope acpopa xa arcoxeAeopaxa xpg Ttpooopoicoorig 8oo prj 
Aetcxcov 8i7t6A.cov >72 07t6 PaOpiSa A/4 ano xa Ttpoypappaxa EvalNTD Kat Richwirc Kai 
xig rapTroAeg xcov oripeicboecov. Ixa lyppaxa 8.23, 8.24 rj KapTt6Ar| pe oovexn ypappp 
avxiaxoiyei oxa rxTtoxeAecpaxa xoo Ttpoypappaxog EvalNTD yia Soo pr| Xenia SteoAa pe 
aKxiva a=0.006m oxa 600MHz (a/A=0.012) Kai api0po ooppaxcov 12. H KapTt6A.r| pe 
SiaKF.KopcvT] ypappp Kai xexpaycova avxioxor/ei oxa aTtoxeAeopaxa xou Richwire yia xiyv 
i8ia yecopexpia, evcb r| KapTxoAr| pe 8iaKEKopevr| ypappr| axo Siaypappa xcov oripeicboecov 
yia 8oo Xenia SinoXa otio xr|v i8ia PaOpiSa. Ixa Ixf|paxa 8.23, 8.24 oi KapTxoAeg and xa 
Ttpoypappaxa EvalNTD Kai Richwire xaoxiCovxai. Ze o%eor| ps ai)tf| xcov oripeicboecov 
Ttapaxrjpoijpe oxi OTtapyei pexaxoTtior| xcov peyioxcov Kai eAayiaxcov jtpog piKpoxepeg xipeg 
xr|g KavoviK07toir|p£vr|g aTtooxaorig pexago xoog (y 0 /A). 

Oi pexaPoAig oxig Ttapapexpoog Ttoo eyivav yia xa SirtoAa i)7ro Pa0pi8a >74, eivai iSieg 
pe aoxeg xcov SutoAcov otio Pa0pi8a 0. 'Exai AoiTtov oxa L/ripaxa 8.25, 8.26 pAeTtoope 
xo 7tpaypaxiKO Kai cpavxaoxiKO pepog xpg apoiPaiag avxioxaor|g yia Siacpopexuceg xipeg 
xoo eopoog xcov aKxivcov Aetixcov ooppaxcov, oxa Exppaxa 8.27, 8.28 yia pexaPoAeg xoo 
apiOpoo xcov Aetcxcov 7tepi(pepeiaKcbv ooppaxcov ava SutoAo Kai oxa XxnE ara 8.29, 8.30 
yia Siaipopexucr) xipp xr)g aKxivag xcov pry Aetixcov SitioAcov. 
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Aictypappaxa 7rpoypappaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/4 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


lyripa 8.23 : npaypaxuco pspoi; rr)<; apoipaiaq avxiaxaOT|i; Suo SuroAxov x)7to |3a0pi5a 
A74 cruvapxfiasi xou yoA. (yia xo povxeA .0 pa<; aA=0.012). 


2 Non Thin Dipoles. Grade A/4 

[ nAA NOTES RICHWIRE MoM ] 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


SxnE“ 8.24 : OavxaoxiKO pepoq xt|<; apoiPaiac; avxlaxaar|<; 8uo Sircokov urco PaBpiSa 
X74 <ruvapxr|OEi xou yoA. (yia xo povxE^o pac; aA.=0.012). 
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8.2 


ApiGprpiKd a7i0TeX£O|!(rra. 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 

l/iipa 8.25 : ripaypaxuco pepoq xiy; apoiPaia<; avxioxaor|c; 5uo 5i7i6A.(ov vno PaOpiSa 
A/4 auvapxr|asi xou yo/A yia SiacpopcxiKEi; aKxivoq A^tixcov ouppaxcov Kai 
yia Aoyo a/A=0.012. 


2 Non Thin Dipoles. Grade A/4 


[ 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



iCTpg 8.26 : OavxaaxiKO pcpoc xr|c; apoiPalaq avxiaxaapq 8uo SuroAcov urco Pa0pt8a 
A/4 ouvapxf|oei xou yo/A yia Siaipopexucec; aicxivsg Aenxcov cruppaxcov Kai 
yia Aoyo a/A=0.012. 
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Aiaypappaxa 7tpoypdppaxoi; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/4 


[ 4w/d 8w/d 12w/d 16w/d ] 



L^ppa 8.27 : FlpaypaxiKO pepoq tt|c apoiPaiac; avxiaxacrpc; 5i>o SuroXcov utio Pa0pi5a 
X74 auvapxpoEi xou yo/X yia SiacpopexiKO apiBpo Xetixc bv 7i£pup£pEiaKa>v 
ouppaxcov ava pp Xetixo SircoXo Kai yia Xoyo a/X=0.012. 


2 Non Thin Dipoles. Grade A/4 


[ 4w/d 8w/d 12w/d -»•- 16w/d ] 



Zxppct 8.28 : OavxaoxiKO pEpoq xp<; apolpaiac; avxioxaapq 8uo SuxoXgdv utio PaBpiSa 
774 ouvapxpcEi xou yo/X yia SiaipopExivco apiBpo Xetixcov 7 t£pi(pEpEiaKcbv 
cruppaxcov ava pp Xe7ixo 8utoXo Kai yia Xoyo a/X=0.012. 
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8.2 


Api0|ir]TiKd owtoxeAdopaxa. 


2 Non Thin Dipoles. Grade A/4 


[ 0.0051m 0.0060m 0.0080m ] 



Ixipia 8.29 : flpaypaxiKO |iepo<; tt|<; apotPcucu; avxiaxaar|c; 5uo 5ur6?tcov irao Pa0pi5a 
A/4 auvaprr]aei tou yo/A. yia Siacpopexucri aicriva prj A£7rxou 5m6A.cn). 


2 Non Thin Dipoles. Grade A/4 


[ 0.0051m 0.0060m 0.0080m ] 



S%r|pa 8.30 : OavxaoxiKo pspoq xry; apoipaia-^ avxioxaar)<; 8uo Smolcov otto PaOpiSa 
A/4 omvapxriaEi xou yo/A. yia Siacpopexucri aicxiva prj Ae7ixoi) SmoAou. 
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Aiaypappaxa 7tpoypappaxo<; EvalNTD. 


8.2 


H xplxp opaSa 8iaypappaxcov aipopa SiiroAa A7 2 xo7to0cxppEvu imo PuOpiSa M2. Zxo 
Zxppa 8.31 cpaivexai p apoiPata avxiaxaop Sdo Ae7txcbv SuroAcov M2 U7io Pa0piSa M2 
oupcpcova pe xiq oppEicooEiq xcov KEpaicov. 



Zxppa 8.31 : ApoiPaia avxioxaop 8do Asimov SuroAcov M2 utco Pa0pi5a M2, (oppeub- 
oek; Kepaicbv A.n.0., [5], 


H rcpcbxp odyKpiop 7 iou mvoups acpopa xa airoxeAsopaxa irty^ irpooopoicoop<; 8uo pp 
Aetixcov SuroAcov M2 imo pa0pi8a M2 ano xa Trpoypappaxa EvalNTD mi Richwire mi 
xic mpm/Acc xcov oppeicboecov. Zxa ZAPpa^a 8.32, 8.33 p mpirbAp pe ouvexp ypappp 
avxioxoixei oxa airoxeAeopaxa xou irpoypdppaxoi; EvalNTD yia 8do pp Aeitxd 8inoAa pe 
aKxiva a=0.006m oxa 600MHz (a/A=0.012) Kai apiOpo ouppaxcov 12. H mpixuAp pe 
SiaKEKopevp ypappp Kai xexpaycova avxioxoixei oxa airoxeAeopaxa xou Richwire yia xpv 
i8ia yecopexpia, evcb p mpixuAp pe SiaKempevp ypappp oxo Siaypappa xcov oppeicboecov 
yia 5uo Aertxa SiitoAa otto xpv ioia Pa0pi8a. Zxa Zxppaxa 8.32, 8.33 oi mpiruAeq ano xa 
Trpoypappaxa EvalNTD Kai Richwire xaoxiCovxai. Ze oxeop pe auxp xcov oppeicboecov 
irapaxppoupe oxi uirapxei pexaxomcrp xcov peyioxcov Kai eAaxioxcov irpo<; piKpoxepeq xipe<; 
xpq KavoviKOTroippevpc airooxaapi; pexac/u xoik; (yo /A). 

Oi pexafloAec; oxic; irapapexpouq irou eyivav yia xa SiitoAa otto Pa0pi8a M2, eivai iSieq 
pe auxeq xcov SuroAcov uito Pa0pi5a 0 Kai A/4. Exoi Zontov oxa Zxppctta 8.o4, 8.35 pAe- 
noupe xo itpaypaxim mi cpavxaoxiKO pepoq xp<; apoiPaiaq avxioxacrpc; yia Siacpopeximt; 
xipeq xou eupouc^ xcov okxivcov Aeitxcbv ouppaxcov, oxa Zxppcna 8.36, 8.37 yia pexaPoAiq 
xoo api0pou xcov Aerixobv 7 iepicpepeiaKcbv ouppaxcov ava SiitoAo Kai oxa Sxppctxa 8.38, 8.39 
yia Siacpopexucp xipp xpq aKxivac; xcov pp Aeitxcbv SuroAcov. 
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8.2 


ApiGprjTiKa a7toi8^eo|iaTa. 


2 Non Thin Dipoles. Grade A/2 


[ riAA NOTES RICHWIRE MoM ] 



Eynpa 8.32 : npaypaxuco pspoq rriq apoipcdaq avxioxacTriq 8oo SittoXcdv otto PaGpiSa 
M2 cn)vaprf|CT8i too yoA. (yia to povxeXo paq a/A.=0.012). 


2 Non Thin Dipoles. Grade A/2 


[ I1AA NOTES RICHWIRE MoM ] 



Ixripct 8-33 : OavxaaxiKO pepoq xpq apoifSaiaq avxiaxacrriq 8oo SuroAxov otto PaGpiSa 
M2 aovapxrjaei too y 0 A. (yia to povxeAo paq a/A=0.012). 
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Aiaypappaxa 7rpoypap|iaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/2 


[ 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



8-34 : FIpaypatiKO pepo<; rr|q apoiPaiac; avxioxacxr]<; 5do Sutotaov imo PaBpiSa 
7J2 cruvapnioei tod yo/A. yia SiacpopeiiKeg avcxivec; Axmcov auppaxcov Kai 
yia Aoyo a/A=0.012. 


2 Non Thin Dipoles. Grade A/2 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 


y 0 /A 

E/ryict 8.35 : Oavxaoxuco pepoc; xqc; apoiPaiaq avxiaxacrr|<; 8do SuioAcov utto PaBpiSa 
}J2 mn'apnioei xou yo/A yia Siaipopsxnceq atcxivet; A£7rtcbv auppaxcov Kai 
yia Aoyo a/A=0.012. 
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8.2 


ApiBpiyxiKa ajioxsAiopaxa. 


2 Non Thin Dipoles. Grade A/2 


[ 4w/d 8w/d 12w/d 16w/d ] 



S^ppa 8.36 : IlpaypaxiKO pepo<; xrjc; apoi(3a(aq avx(cxacrr|<; 8 uo SuioAxov utio Pa0p(8a 
A/2 cruvapxf|OEi xou yo/A, yia Siacpopsxuco api0po Ax 7 rxcov TtspicpEpEiaKcbv 
cruppaxcov ava puy A£ 7 rx 6 SittoXo kcu yia Xoyo a/A=0.012. 


2 Non Thin Dipoles. Grade A/2 


t 4w/d 8w/d 12w/d 16w/d ] 



y 0 /A 

8.37 : OavxaoxiKO pspoq xryq apoipaiat; avx(axaor|c; 5uo SuroAcov utio [3a0p(5a 
A/2 GDvapxfioev xou yo/A. yia Siacpopsxuco api0po Aettxcov JxspKpepeiaKcbv 
ouppaxcov ava prj A£7ixo 8 ( 710 X 0 Kai yia Xoyo a/X=0.012. 
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AiotypappaTa 7rpoypdp|iaTO<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/2 


[ 0.0051m 0.0060m 0.0080m ] 



y 0 /A 

I^pa 8.38 : ripaypaiiKO pepoi; rr|<; apoi(3aia<; avTioTacny; 5do 5i7rokov orco PaBpiPa 
X/2 CTovaprr|oei too yo A. yia SicupopsTiteri ctKTiva pr| tercTod SuioAxio. 


2 Non Thin Dipoles. Grade A/2 


[ 0.0051m 0.0060m 0.0080m ] 



8-39 : OavtaaxiKO pepoq tt|<; apoiPaiaq avxioTaor|t; 5do Sutokov orco PaBpi5a 
A/2 cnjvapxfioei too yo /A yia OiacpopsTiKp uicriva pirj Armod SutoAod. 
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8.3 


ApiGppxuca a 7 iox£A£opaxa. 


8.3 : Aiaypappaxa Trpoypapparoq NTD. 

To 7 tpoypappa NTD yppoipoiroieixai yia xr|v upooopoicoap aviooaKetabv SuroAxov 
xujiou V axov %cbpo. 'Exai lomov, napaKaxco JtapaxiGevxai Siaypappaxa xrjq iSiaq, xpq 
apoiPaiaq Kai xpq avxioxaapt; eiaoSou xexoicov SuroXcov. 


8.3.1 : Aiaypappaxa i5ia<; avxiaxamic; 

Ta Siaypappaxa xpq iSiaq avxioxaapt; 7 ipoKU 7 ixouv pexapd>Aovxa<; Siacpopet; rcapa- 
pexpouq evoq Sui67,ou V, oiicoq auxo xau Eyppaxoc; 8.40. 



Zyppa 8.40 : AviaooKeXet; 81710 X 0 xujiou V. 


Exa Xyppaxa 8.41, 8.42 (paivovxai xo TrpaypaxiKO Kai xo (pavxaaxuco pepoq xpq i8i- 
aq avxioxaapt; auvapxpaei xpq auxvoxpxaq yia Siacpopst; xipeq xpq ycoviaq psxaqu xcov 
oksXcov xou (j.rj Xejrxou SutoXou xou lyppaxoq 8.40. H7cicrri<;, oxa lyppaxa 8.43, 8.44 
(paivovxai xa i8ia pcycGp yia Sidcpopsq xipcq xpq aKXivaq xou pp X87ixou SuroXou. TsXoq, 
oxa Zyppaxa 8.45, 8.47, 8.48 tcai 8.50 Sivovxai xa Siaypappaxa xou Xoyou axaoipcov ku- 
pdxcov (SWR) cot; 7ipo<; 50Q, 75^2 Kai 3000 xapaKxppiaxiKp avxioxaori aovapxpoei xpq 
ouxvoxrjxat; yia KaGe pia ajio xiq 7iapa7idvco nepuixcbosic;. Ta yscopexpuca yapaKxppiaxi- 
Ka xou SmoXou eivai: (A) Aicxiva: 0.006m (a/X=0.018), 0.008m (a/X=0.024) Kai 0.010m 
(a/X=0.030), (B) MpKoq SuioXou: 0.167m (A/2 oxa 900MHz) Kai (T) Tcovia pexaqu xcov 
oksAxov: 90°, 120° Kai 150°. 

Atio xa Siaypappaxa xcov avxiaxaascov ciooSou Kai xcov Aoycov axaoipcov Kupaxcov 
oupirepaivoupe apyiKd oxi p pexapoAp axpv ycovia £7rpped^8i xo cupoq Ccbvpq. T la xpv 
aKpifkia oxav peyaAcbvei p ycovia aucdvexai xo eupoc; ipbvpq yia xo 071010 xo SWR 
xcov 300D Ttecpxei Kaxco airo 2, Ipcppa 8.47. £2axooo, p Kevxpucp auyvoxpxa xou eupouq 
Ttapapevei axaGepp Kai xo SWR oxa 300H oxp oujfvoxpxa auxp sivai xo yappAoxepo. 
E7 iui?l8ov Kai p pexafloXf) oxpv aKxiva xou pp A£7txou SuroAou eTippedcei xp ou%voxpxa 
ouvxoviopou. Tia xpv aKpi(3eia oxav aucdvei p aKxiva xoxe peubvexai p ouyvoxpxa 
ouvxoviopou. 
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Aiaypappaxa 7tpoypa|ipaxo<; NTD. 


8.3 


Non Thin V Dipole 


[ 90° 120° 150° ] 



FREQUENCY [MHz] 


Ixr||ia 8 41 : npaypaxiKO pepoq xr|^ i5ia q avxiaxa<rri<; cruvapTrjasi xr|<; cruxv6xr|xa<; T ia 
SiacpoperiKi] ycovia |iexa£u xcov axetaov xou 5i7rota)u. 


Non Thin V Dipole 


[ 90° 120° 150° ] 



Ixnpa 8.42 : Oavxaoxuco pepoq vr[q iSiaq avxioxaoriq cruvapxriaoi xr|<; cruxv6rr|xa<; yia 
Siacpopexucrj ycovia poxaqu xcov cnceXcbv xou SutoXou. 
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SELF REACTANCE [Ohm] 


8.3 


Api0|iT|TlK& (XTlOTEXicpUTa. 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



S.43 : npaypatiKO pspoq rr|<; iSia<; avriatacrr|i; aDvapxr| 08 i rr|<; ouxyorriTaq yia 
OiacpopF.xucri aieriva pt] /xtttou SutoXou. 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



I%riH a 8.44 : OavtaaxiKo pEpoc; TT[q iSiaq avriaiaarig GDvaprr|osi ny; cnjxv6Tr|Ta<; Y ia 
PiacpopsTiKX] aicriva pr| Xehtou Sutolou. 
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Aiaypdppaxa jrpoypdppaxog NTD. 


8.3 


a 

5 

in 


Xyripa 8.45 : 


a. 

5 

V) 


Syfiua 8.46 : 


Non Thin V Dipole 

t ■*- 90° 120° 150° ] 



FREQUENCY [MHz] 


Aoyog oTaaipcov tcupdxcov cog rcpog 50£2 xapaKxripiaxucfi avxioxacrr| m>- 
vapTT]0£i Trig cru^'OTrixag yia 5iacpop£xiKr| ycovia petard icov ctke^cov tou 
bmokox). 


Non Thin V Dipole 



700 900 1100 1300 1500 

FREQUENCY [MHz] 


Aoyog cxampcov tcupaxcov cog 7ipog 75Q yapaKxr|pioTiKf| avxioxacn] ou- 
vapxf|oei trig oT)yvoxr|Tag yia SiacpopExucri ycovia pExaci) xcov cikeXcdv too 
SitioX-ou. 
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8.3 


ApiOppxiKa ajtoxcAxopaxa. 


Non Thin V Dipole 


[ 90° 120° 150° ] 



Exf|fia 8.47 : Aoyog crraaipcov lcupaxcov cog Ttpog 300£2 /apaKxr|ptcmicf| avxicxacrri cru- 
vaprriCTEi rrig Gu^voxTixag yia 5iacpopexucr| ycovia psxacpj xcov okeA-cov xoo 
8i7toA.ou. 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



£xnp.d 8.48 : Aoyog crtaaipcov icupaxcov cog Ttpog 50Q x a P aKTr IP lOTlK: n avxioxaari ao- 
vapxr|G8i xpg mjy\'6xr)xag yia 5iacpopsxucf| aicxiva pp Aetixotj SutoAoo. 
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Aictypappaia JtpoypappciToc; NTD. 


8.3 


Non Thin V Dipole 



700 900 1100 1300 1500 

FREQUENCY [MHz] 


8.49 : Aoyoc; OTaoipcov tcupdiwv ax; Tipcx; 75Q xapaKTripicmicr] avtiGTacrr| cru- 
vaptfjaci rr|<; cm^voTriTai; yia dicupopexiKT] aKtiva prj ^87 ttoij 8urota)u. 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



700 900 1100 1300 1500 

FREQUENCY [MHz] 


LXHP a 8.50 : Aoyoc; oiaoipcov lcupdicov ax; Jtpoc; 300f2 x a P aK:Tr IP lcmK1 i avTioiaorj cru- 
vaprr|CT8v rpc; cruyvotriTac; yia fticupopeuicri cnciiva prj A£7 ito 0 5ut6A.o\x 
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8.3 


Api0|ir|TiK& a7tOTsAio(iaT(x. 


8.3.2 : Aiaypappara apoipaia<; avTiaTaaT^ 

Ta Siaypappaxa xr|(; apoiPaiag avxioxaar|<; E^ayovxai yia Suo iooaKsA.fi SfooAa T07tou 
V, 6ttco<; aoxa too lyfyuaxoc; 8.51, psxapdAAovxai; rriv a7i6ataari psiaqo xou<; Kat rriv 
OKtiva xouc; yia oxaOspri a7r6oTaar|. Xxa Xyripaxa 8.52, 8.53 (paivsiai r| apoiPaia avxi- 
OTaari co<; Tipoi; rri auyvoxriTa yia Siacpopsi; xipE<; xr|<; aTrooTaary; psta^o xcov Ksvxpcov 
xou<;, svcb axa Zyf|paxa 8.54, 8.55 yia SiacpopExiKEt; oktivec;. 



Zyi'ma 8.51 : rscopsxpia Suo ioookeAcov SuxoAcov xotioo V axov ycopo. 


Ta yecopsxpiKa yapaKxr|pioTiKd xcov 8do SmoAcov sivai: 

• AKxiva: 0.006m (a/A=0.018), 0.008m (a/A=0.024) koi 0.010m (a/A=0.030). 

• Mt|ko<; 8i7ioAoo: 0.167m (A/2 oxa 900MHz) . 

• Tama psxaco xcov okeAcov: 120°. 

• A7i6axaari psxa^o xcov okeAcov: 0.083m (A/4), 0.125m (3A/8), 0.167m (A/2) Kai 
0.208m (5X78). 

A7io x a Siaypappaxa xcov apoiPaicov avxioxaoscov aop7rspaivoops oxi rj pexapoAf) axr|v 
aKxiva STxriped^Ei xrjv aoyv6xr|xa oxriv oiioia r| apoiPala avxiaTaari Epcpavi^Ei copiKi) 
cxopjiEpupopd. ZoyKEKpipsva oxav r| xipf) xr|q aKxivai; psyaAcovEi rj Trapandvco ooy\'6xr|xa 
pEicbvExai. 
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Aiotypdppaxa jrpoypappaxoc; NTD. 


8.3 


2 Non Thin V Dipoles 

[ 0.083m 0.125m 0.167m 0.208m ] 



700 900 1100 1300 1500 

FREQUENCY [MHz] 

Xxripa 8.52 : FlpaypaiiKO pepoq rr|q apoiPaiaq avTioiaOTiq 8do SmoEov crovapnioEi 
rr|q cn>x v ° T1 T t:a ^ Y ia SiacpopexiKxq ajtocxdoeu; peiasd rout;. 


2 Non Thin V Dipoles 



700 900 1100 1300 1500 

FREQUENCY [MHz] 


Exripa 8.53 : OavxaoxiKO pepoq xrjq apoiPaiai; avxiaxaar|<; 8do SuioA-aiv ouvapxriaei xrjc; 
cru^vorrixa*; yia Siacpopexucei; a7iooxdaei<; pexodpi xoix;. 
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8.3 


ApiOp.r|xiKd a7C0T£AiCT(iata. 


2 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



Iyr|(ia 8.54 : npaypaxiKO popoc rriq auoipaiaq avxiaxaor|<; 8i3o Smotaov <n>vapxr|G£i 
xty; <njyv6xr|xaq yia SiatpopsxiKgg aKxiveq auxcbv. 


2 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



I^ripa 8.55 : OavxaaxiKO pepoq xr|<; apoifSaiag avxioxacrrig 6uo Surotaov caivapxrjaei xqq 
auxvoxrjxat; yia 5vacpop£xiK£<; okxivei; aoxcov. 
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Aiaypappaxa Tippypappaxoi; NTD. 8J 


8.3.3 : Aiaypappara avrioTaat]^ eictoSod 

Xxo lyi'ipa 8.56 cpaivexai x| 6idxacx| xcov xpicbv SuioXcov ran) Jtpooopoicb0x|Ke. Ta 
Siaypappaxa xcov Sxni l( *xcov 8.57, 8.58 7ipoek-u\|/av yia xpta ioooKeA.fi SiraoXa pe ioeq 
akxiveq kou iaeq ycovieq pexa^u xcov oKeXcbv xouq. Ta yecopexpikd xou^ xapaKxrjpioxiKd 
eivai: 

• AKxiva: 0.006m (a/X=0.018), 0.008m (a/X=0.024) Kai 0.010m (a/X=0.030). 

• MfiKoq SuroXou: 0.167m (X/2 oxa 900MHz) . 

• Tama pexaqu xcov OKeXcbv: 90°, 120' Kav 150 . 

• Arafoxaoxi pexa^u xcov OKeXcbv: 0.083m (X/4), 0.125m (3X78) Kai 0.167m (A/2). 

Ara> xa Siaypappaxa ;rapaxr|poupe ap^iKa oxi ooo mo Kovxa eivai xa SircoXa xo- 

oo peyaXoxepo eivai xo eupoi; oram xo SWR xcov 300Q e^ei xapx|Xe<; xipeq (kdxco ano 
2), 8-65. Em7iXeov, yia aixooxaoxi peyaXuxepx| ano U2 x| oup7repicpopd xpq av- 

xioxaor|<; eioobou xx|<; Piaxacpi; xcov xpicbv SuroXcov 7iXx|oid£ei auxf| xou evog. H i5ia 
aupjrepupopd 7 iapaxr|peixai Kai oxr|v JiepiTcxcooxj ram pexaPaXXovxai oi ycovieq xcov xpicbv 
SuioXcov. TeXog, x| pexa(3oXf| oxx|v aKxiva xou pr| XeTixou SutoXou ernipea^ei xt] ou^vo- 
xr)xa ouvxoviopou. Tia xx|v aKpi|3eia oxav aucavei x| aKxiva xoxe peicbvexai r\ ou^voxTixa 
ouvxoviopou. 
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8.3 


Api0|ir|TiKd curoxs^scjiaxa. 


3 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m ] 



£>pi(ia 8.57 : npaypaxuco pcpoc; xr|<; avxiaxacxriq eicoSou xpicbv 8i7ro£cov cruvapxriaei xr|<; 
cruxvoxrixai; yia SiacpopexiKec; a7ioaxdaei<; pexatii xoix;. 


3 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m ] 



Zyripa 8.58 : Oavxaaxuco pepo<; xr|<; aviioxacrji; etooSou xpicov SmoAxov aovapxfiaei xr|<; 
ou%voxrixa<; yia 5ia(popgxiK£<; a7roaxdo£iq pexatii xoix;. 


8-36 



Aiaypappaxa rcpoypdpfiaxcx; NTD. 


8.3 


3 Non Thin V Dipoles 

[ 90° 120° 150° ] 



X%ripa 8.59 : npaypaxnco pepoq xr|<; avxicxaar|<; eiooSou xpubv Smo^cov ouvapxiiaei rr|<; 
cruxvoxrixaq yia 5ia(pop£xiK£c; ycovieg p£xac,i> tcov okeA-cov xoug. 


3 Non Thin V Dipoles 


t 90° 120° 150" ] 



X^pai 8.60 : OavtaoxiKO pepoq rryc; avx(axaor|<; ektoSou xpubv SutoAcov cruvapniaa riyq 
(ToxyorriTaq yia SiacpopsxiKec ycovisq p£xa^x> tcov ctkeAcov xoi)^. 
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8.3 


ApiOjiiycucd axtoxeAxapaxa. 


3 Non Thin V Dipoles 


t 0.006m 0.008m 0.010m ] 



Effing 8.61 : npaypaxtKO popoc xr|<; avxiaxaar|<; siooSoo xpicbv SmoAxov cruvapxriaei tt)^ 
ODyvoxrixaq yia 8iacpopexiK8<; aKxivec; aux6v. 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



Zyripa 8.62 : Oavxaaxuco pepoq xt|c avxioxaar|<; eiooSou xpicbv Suiotaov ouvapxf|aei xr|<; 
croyvoxrixac; yia Siacpopexucei; aKxivec aoxcbv. 
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AictYpdppaxa 7tpoYpd|i|iaToq NTD. 


8.3 


3 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m ] 



8-63 : Aoyck; oxacnpoov Kupaxcov coq irpoq 50Q x a P aKTr IP lcm,a i avtiaiacrr| cru- 
vaprrjCTEi xx|q cn)xvoxr|xaq Y ia Sioxpopexuceq aTioaxdaeiq pexaqd xcov 5uio- 
Axov. 


3 Non Thin V Dipoles 



700 900 1100 1300 1500 


FREQUENCY [MHz] 

8.64 : AoYoq otdaipojv Kupaxcov coq Jipoq 75Q xapaKiripiaiiKi] avxicrxaOT| od- 
vapxf]0£i trjq <xuxvoxr|xaq Y ia SiaipopexiKeq a7ioaxda£iq psxa^u xcov Suro- 
Axov. 
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8.3 


ApiOprjxuvd artOTeXioiiaxa. 


C£ 

5 

V) 


IXHI 101 8.65 


0£ 

5 

V) 


EjCHUa 8.66 


3 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m ] 



: Aoyo<; oxacipcov lcopaxcov coq Tipoq 300fi ^apocKxqpiGxikri avxicxacrri au- 
vapxr|oei xr|q Gu%v6xr|xa<; yia Siacpopsxucei; a7iocxdaei(; pcxacu xcov Smo- 
Xcov. 


3 Non Thin V Dipoles 


[ 90° 120° 150° ] 



FREQUENCY [MHz] 


: Aoyo<; axdaipcov xrupdxcov co<; npoq 50Q /apaKxripiGxiKTi avxiaxaori au- 
vapxr’]G£i xr)<; Gi)y\'oxt]xaq yia Siacpopexucr] ycovia psxa^u xcov giceXcov xcov 
S moXcov. 
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Aiaypappotxa jrpoypappaxcx; NTD. 


8.3 


3 Non Thin V Dipoles 

[ 90" 120° 150° ] 



Xxnpa 8.67 : Aoyoq oiaoipcov lcupaxcov ax; Ttpoc; 75Q yapaKrripicxiKTi avxiGxacxr| <ru- 
vaprf) 0 £i ny; cn)}(v6xr|xai; yia 8iacpop£xucf| ycovia peta^u xcov cnce^cbv xcov 
StTtoAxov. 


3 Non Thin V Dipoles 

[ 90° 150° ] 



Z^ripa 8.68 : Aoycx; oxaoipoov lcupaxcov ax; Tipoc; 300f2 xapuicxr|piaxiK:f| avxvGxaar) ctd- 
vapxriaei xry; cruxv6xr|xa<; yia Siacpopexucri yaivia psxa^x) xa>v gkeAxov xcov 
SutoAxov. 
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8.3 


Api0pr|TiKd a7iOTeX£C(iata. 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



IXHpa 8.69 : Aoyog otacnpcov lcupdicov cog Tipog 50£2 x a P aKrr !P lOTlKn 1 avnotaori au- 
vaprriGSi rr|g cxuyvorriTag yia SiacpopeiiKeg atcriveg tcov pr| Iettkov 8uio- 

A.C0V. 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



£xnpa 8.70 : Aoyog aiaaipcov Kuparcov cog 7ipog 75 Q. yapciKTripiGTiKT] avtiGiacn] ou- 
vaprriaei trig oru^votriTag yia SiacpopeiiKdg cneriveg tcov pr| A^titcov 8uio- 
A.cov. 
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SWR 


AuxypappaTa rcpoypappaTOi; NTD. 


8.3 


3 Non Thin V Dipoles 

[ 0.006m 0.008m 0.010m ] 



700 900 1100 1300 1500 

FREQUENCY [MHz] 

Z/fipa 8.71 : Aoyoq ataGipcov lcupaioiv ax; Ttpoc; 300Q yapaicrripiGTiicr] avnoxaoT) cru- 
vapifiCTSi xriq croxvorriTCu; yia SiacpopeTiKec; aimve; tcov jary A£7rrd)v 5uio- 
Xaiv. 
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8.4 


Api9|ir|TiK& aTtoxeXiopaxa. 


8.4 : LDp^spaopaxa. 

iKOTtoq tou pepouq ouAloypq kou ETts^Epyaoiaq xpq Siaxpi(3r|q pxav p ouyKEvxpcoop 
Kai aTto9pK£uop xcov Sm^copaxiKcbv Epyaoicov Kai xcov psxaTtxuxiaKcov 8iaxpi(3cbv tiou ek- 
Ttovp9pKav oxo spyaoxppio Kai r| Sppioupyia piaq On-line pXEKxpovucpq PipAio9riKrri<;. H 
ouAloyp Kai rj aTto9pK£uap syive yia oAEq xiq SutXcopaxiKEq spyaoiEq Kai pExaTtxuxiaK&q 
8iaxpi(3£q aXXa yia xpv KaxacKEup xpq (3iP?ao9pKpq ETnX£x9pKav oi 7tio oppavxiKEq ajto 
auxsq (21 8mAcopaxiK£<; Kai 2 pExaxtruyiaKEq 8iaxpip£q). IlpETtEi va orip£uo9ri oxi apyiKa 
UTtppxe r| TtpoojxxiKfj va oupTt£piA.pcp9£i Kai Karono pepoq ajio xo XoyiopiKo 7tou avaTtxu- 
x9t]K£ oe KaTtoisq spyaoisq xo 07ioio opcoq xeXikcz 8ev Eyivs. flozooo xppaipoTtoip9pK£ 
KUTioio pepoq xou AoyiapiKOU oxo EpsuvpxiKO pspoq xpq SiaxpiPpq. 

Ikottoc xou EpeuvpxiKou pdpouq xpq Siaxpippq pxav r| avaTtxuqp Evoq povxE^ou yia 
pr| Ietixci avioooKeXp SkoXa Eu9uypappa p xutiou V Kai p Sppioupyia xcov avxioxoiycov 
Ttpoypappaxcov yia xpv Ttpooopoicoop auxcbv. To 7tpcbxo ttou syive pxav p £Tta?a|9£uap 
xpq op9oxpxaq xou povxeXou paq ouyKpivovxaq xa a7rox£?Topaxd paq ps avxioxoixa xriq 
PiPA-ioypacpiaq Ka9cbq Kai ps TtpooopoicboEiq airo alia Ttpoypappaxa. Arco xiq ouyKpiaeiq 
A.oi7rov p£ xa Siaypappaxa xou King, [41 ], xou Kraus, [33] Kai xou Pereira, [42] Ka9cbq Kai 
ano xa Ttpoypappaxa MMANA, [43] Kai Richwire, xo povxelo xou pp Xe 7 txou SutoAou 
ttou ava7cxi')qape cpaivexai apKExa aqioTtioxo. T la xo Richwire pd>aoxa r\ odyKXiap eivai 
pexpi Kai xo xexapxo SekoSiko vprjcpio. 

A716 xr| ouyKpiop xcov aTtoxeAxogdxcov paq p£ xa Siaypappaxa xcov oppsicooECOv Kai 
psxa xp peAixp xpq ETtiSpaopq 8iacpopcov TtapapExpcov xcov pp Aejixcov SmoAcov, TtpoKU- 
tixouv xa E^rjq aupTtspaopaxa: 

• Tia aKxivEq Ttou TtApaiaqouv xo Kpixppio XETtxoxpxaq xa Siaypappaxa paq xeivouv 
va xauxioxouv ps auxa xcov oppEicooEcov. 

• Ha aKxivEq oyexiKd psyaAeq TtapaxppoupE oxi xa SittoAa ouvxoviqouv oe pucpoxEpp 
ouxvoxpxa, npaypa 7iou pxav avapEvopEvo. 

• H GupTrspicpopa xcov Siaypappaxcov pExafidAAExai o^eSov av£7iaio9r|xa, oxav o 
api9poq xcov Aetixcov 7tepicp£p£iaKcbv ooppaxcov ^ETtspaoEi xo 1 0. 

• Ka9cbq r| xipp xpq aKxivaq psyaAcbvEi TtapaxppEtxai pExaxoTtiop xcov xotukcov ps- 
yioxcov Kai EXa^ioxcov xpq apoiPaiaq avxioxaor|q Ttpoq pucpoxEpsq xipsq xpq kovo- 
viKOTtoippevpq pExaqu xcov SutoAcov aTxoaxaoriq. 

EKxoq cx7to xa TtapaTiavco syivs pia ETtEKxaop yia xpv 7tpoaopoicoaTi ocvioookeAcov 
S ntoAcov xutiou V oxov %cbpo. "Exoi 8i]pioupyfi9riK£ xo KaxaAApAo Ttpoypappa 7 tou paq 
ETtixpETtEi xov ox£8iaopo xexoicov Smo^cov ps OTioiEoSfiTtoxE ycoviEq, prjKri gkeAxov Kai 
yia 07toi£a8fj7iox£ 9EO£iq oxov x®po, apKsi va xrpouvxai oi yEcopExpiKoi 7T£piopiopoi 
TIOU EXOUpE 9EOEI. 

Atio xr) peAixTi xcov Siaypappaxcov xpq avxioxaoriq eiooSou Kai xou Xoyou oxaoipcov 
Kupaxcov yia xa SiTtola V TtpoKUTtxouv xa E^pq: 
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XoprcEpdopaTa. 


8.4 


• H psxaPo^q crrr|v ycovia e7rr|pEd^ei to eopoi; ^tbvrjc;. F ta xqv aKpipcia oxav peya- 
Xcovei r| ycovia ao^avExai to Edpo<; ipbvq<; yia xo cmoio xo SWR xcov 300Q 7i£<pxEi 
Kcaxco and 2, Exqpa 8.47. Haxoao, q KEvrpucq onxvoxqxa too Eupooq rcapapEVEi 
oxa0Epq Kai to SWR oxa 300f2 oxr| m>xv6xqxa aoxq Eivai xo xapqtaoxEpo. 

• H pExaPo^q oxriv aKxiva too pq l£7txod 5ut6X.oo x7rqp£dtEi xq aoxvoxqxa crov- 
xovicpod. Fia txiv aKpipEia oxav ao^dvEi q aKxiva tote pEicbvExai q aoxvoxqxa 
aovxoviapod. 

Xav peXIovtikti Epyaaia xo povxE^o too pq XE7txod Suroloo 7ioo xpqoiponoiqoapE 
0a pTTopodas va £7tEKxa0£i Kai va xpqoipo7ioiq0Ei yia xqv Ttpoaopoicoaq 07ioiao5q7coxE 
KEpaiai; q OTioia 8ev Eivai q^nocxpucd Xetttt]. Kaxi tioo £7iicrq^ 0a qxav ttoXo xpq oi po va 
yivEi Eivai axqv qTxKxpopayvqxiKq avaXoaq va 7.qcp0odv 07i6i)/q Kai xa KOKXiKa pEopaxa 
xa 07ioia peeoov 7iavco axa Siito^a. Tia va yivEi aoxo 0a 7ip£7i£i va ava0£copq0£i q 
SiaSiKaoia povxEtamoiqaq^ copcpcova p£ xq p£0o8o xcov po7tcbv coote va TiEpiXapPavsi 
Kai aoxa xa psdpaxa. 
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